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FOREWORD 


Selected Water Resources Abstracts, a semimonthly journal, includes 
abstracts of current and earlier pertinent monographs, journal articles, 
reports, and other publication formats. The contents of these documents 
cover the water-related aspects of the life, physical, and social sciences as 
well as related engineering and legal aspects of the characteristics, conserva- 
tion, control, use, or management of water. Each abstract includes a full 
bibliographical citation and a set of descriptors or identifers which are listed 
in the Water Resources Thesaurus (November 1966 edition). Each abstract 
entry is classified into ten fields and sixty groups similar to the water 
resources research categories: established by the Committee on Water 
Resources Research of the Federal Council for Science and Technology. 


Sufficient bibliographic information is given to enable readers to order the 
desired documents from local libraries or other sources. WRSIC is not 
presently prepared to furnish loan or retention copies of the publications 
announced. 


Selected Water Resources Abstracts is designed to serve the scientific and 
technical information needs of scientists, engineers, and managers as one 
of several planned services of the Water Resources Scientific Information 
Center (WRSIC). The Center was established by the Secretary of the Interior 
and has been designated by the Federal Council for Science and Technology 
to serve the water resources community by improving the communication of 
water-related research results. The Center is pursuing this objective by 
coordinating and supplementing the existing scientific and technical informa- 
tion activities associated with active research and investigation program in 
water resources. 


To provide WRSIC with input, selected organizations with active water 
resources research programs are supported as “centers of competence” 
responsible for selecting, abstracting, and indexing from the current and 
earlier pertinent literature in specified subject areas. Centers, and their sub- 
ject coverage, now in operation are: 


e Ground and surface water hydrology at the Water Resources Division 
of the U.S. Geological Survey, U.S. Department of the Interior. 


e Metropolitan water resources management at the Center for Urban Studies 
of the University of Chicago. 


 @ Eastern United States water law at the College of Law of the University 
of Florida. 


e Policy models of water resources systems at the Department of Water 
Resources Engineering of Cornell University. 


e Water resources economics at the Water Resources Research Institute of 
Rutgers University. 


e Design and construction of hydraulic structures; weather modification; and 
evaporation control at the Bureau of Reclamation, Denver, Colorado. 


e Eutrophication at the Water Resources Center of the University of Wis- 
consin, jointly sponsored by the FWPCA, Soap and Detergent Association, 
and the Agricultural Research Service. 


e Water resources of arid lands at the Office of Arid Lands Studies of the 
University of Arizona. 


In cooperation with the Federal Water Pollution Control Administration, the 
following “centers of competence” have been established: 


e Thermal pollution at the Department of Sanitary and Water Resources 
Engineering of Vanderbilt University. 


e Textile wastes pollution at the School of Textiles of North Carolina State 
University. 


e Water quality requirements for freshwater and marine organisms at the 
College of Fisheries of the University of Washington. 


e Wastewater treatment and management at the Center for Research in Water 
Resources of the University of Texas. 


The input from these Centers, and from the 51 Water Resources Research 
Institutes administered under the Water Resources Research Act of 1964, 
as well as input from the grantees and contractors of the Office of Water 
Resources Research and other Federal water resources agencies with which 
the Center has agreements becomes the information base from which this 
journal is, and other information services will be, derived; these services 
include bibliographies, specialized indexes, literature searches, and state-of- 
the-art reviews. 


Comments and suggestions concerning the contents and arrangement of this 
bulletin are welcome. 


Water Resources Scientific 
Information Center 

Office of Water Resources Research 

U.S. Department of the Interior 

Washington, D. C. 20240 
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SELECTED WATER RESOURCES ABSTRACTS 


02. WATER CYCLE 
2A. General 


CONTRIBUTION OF ISOTOPE TECHNIQUES 
TO THE STUDY OF SOME HYDROLOGICAL 
PROBLEMS, 

International Atomic Energy Agency, Vienna 
(Austria). 

Bryan R. Payne. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 62-68, 1967.7 p, 4 fig. 


Descriptors: *Radioisotopes, *Radioactivity 
techniques, *Tritium, *Deuterium, Precipitation 
(Atmospheric), Lakes, Hydrogeology, Ground- 
water recharge, Groundwater movement, Surveys. 
Identifiers: Turkey, Kenya, Jamaica, Austria, Inter- 
national Atomic Energy Agency. 


Some of the hydrogen and oxygen isotope studies 
in hydrology in which the International Atomic 
Energy Agency is currently engaged in Turkey, 
Kenya, Jamaica and Austria are outlined. Varia- 
tions in concentration of tritium, deuterium and ox- 
ygen 18 were measured in precipitation, lakes, and 
groundwater in different regions and the results 
have been applied to the solution of some 
hydrological problems including the turnover time 
of lakes, the interconnections between different 
water bodies, location of recharge areas, and the 
transient times since recharge. Isotope techniques 
can provide useful information for a better un- 
derstanding of hydrological and hydrogeological 
problems. (Carstea-USGS) 

W70-03694 


A NUMERICAL MODEL FOR’ THE 
HYDROLOGIC TRANSPORT OF RADIOAC- 
TIVE AEROSOLS FROM PRECIPITATION TO 
WATER SUPPLIES, 

Stanford Univ., Calif. Dept. of Civil Engineering. 
Dale D. Huff, and Paul Kruger. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 85-96, 1967. 12 p, 4 fig, 2 
tab, 22 ref. USPHS Res Grant ES-00047-01. 


Descriptors: *Radioactivity techniques, *Mathe- 
matical models, *Aersols, *Hydrologic cycle, 
*Path of pollutants, Precipitation (Atmospheric), 
Water supply, Radioisotopes, Runoff, Watersheds 
(Basins), Hydrographs, Rainfall-runoff relation- 
ships, Numerical analysis. 

Identifiers: *Radioactive aerosols. 


Preparation is underway of a numerical model of 
the transport of nuclear debris from the at- 
mosphere by precipitation through the surface- 
water portion of the hydrologic cycle. The model 
collates the significant parameters involved, such 
as the physical and chemical properties of biologi- 
cally important radionuclides in aerosols, their 
deposition by precipitation under Pacific coast 
cyclonic conditions, and their movement through 
the catchment basin during precipitation and ru- 
noff. The model is based upon the quantitative esti- 
mation of these parameters under conditions given 
by an existing computer model which traces the 
movement of water through the basin to predict the 
runoff hydrograph. The numerical model should 
serve as an index of predictability for radionuclide 
concentration in water supplies originating from at- 
mospheric sources and as a means to locate areas 
where additional numerical knowledge of 
hydrologic ypeocesert is needed. (Carstea-USGS) 
W70-0369 


A MOSAIC TECHNIQUE FOR GENERATING 
THE DAILY PATTERN WITHIN A SYNTHETIC 
FLOW SEQUENCE, , 

Welsh Coll. of Advanced Technology, Cardiff; and 
Water Research Association, Medmenham (En- 


land). 
.J. Cockell, and J. A. Cole. 


- 


French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 36, 
p 277-282, 1967. 6p, 1 tab, 4 ref, append. 


Descriptors: *Rainfall-runoff relationships, 
*Mathematical models, *Synthetic hydrology, 
*Probability, Markov processes, Hydrologic data, 
Unit hydrographs, Streamflow forecasting, Runoff 
forecasting, Discharge (Water), Computer pro- 
grams. 

Identifiers: Watershed models. 


A realistic pattern of daily flows may be required 
for a month, in which the total flow has been 
synthetically determined by a Markov chain model. 
The mosaic technique does this by selecting 
specimen months from historical daily rainfall or 
river discharge records, giving the required total 
monthly runoff. By having two sets of specimen 
months, wit higher and lower than average runoff 
at the start of the month, juxtaposition of unduly 
disparate flows at the transition from one month to 
the next may be avoided. The technique is illus- 
trated with the use of 40 specimen months of rain- 
fall record in a river’s headwaters. Seasonal runoff 
upon rainfall regression effect the conversion to 
daily available flows. They are then transformed by 
unit hydrographs to give the allocation of daily 
flows of the river and its tributaries at various 
downstream sites. An appendix details the com- 
puter program in Algol which operates the mosaic 
technique. (Knapp-USGS) 

W70-03704 


ON THE FLUCTUATION OF WATER 
RESOURCES, 
Kyoto Univ. 
Research Inst. 
Masami Sugawara. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 45, 
p 344-353, 1967. 10 p, 5 fig, 1 tab, 1 ref. 


(Japan). Disasters Prevention 


Descriptors: *Streamflow forecasting, *Reservoir 
operation, *Statistical methods, *Time series anal- 
ysis, *Water management (Applied), Fourier anal- 
ysis, Frequency analysis, Statistical models, Reser- 
voir yield. 

Identifiers: *Spectral analysis. 


Hydrological data such as river discharge, 
precipitation, etc., show large fluctuation with 
time, while demand on water is approximately con- 
stant with time. To take the constant demand out of 
the fluctuating supply, we construct reservoirs. 
Draft-storage relations must depend on the fluctua- 
tions of supply. Moreover, they must depend on the 
spectral structure of the supply, regarded as time 
series. If the supply fluctuates mainly in high 
frequency regions, it may be smoothened by small 
reservoirs, but if the supply has a long period on the 
order of years, it is very difficult to smooth fluctua- 
tions. From this standpoint a spectral analysis of 
hydrological data was made using mainly monthly 
precipitation. Contrary to expectation, no signifi- 
cant cycle, except seasonal change, could be found. 
From an analysis of monthly precipitation of about 
a century, we conclude that this time series is a 
composition of seasonal pattern and random noise. 
As the time series of this type is not suitable for 
mathematical analysis, a numerical method is used 
to find the relation between the capacity of reser- 
voir and the amount of water demand. (Knapp- 
USGS) 

W70-03705 


STOCHASTIC ASPECTS OF RESERVOIR 


STORAGE, : 
Manchester Univ. (England). Inst of Science and 


Technology. 


‘J. B. White. 


French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 46, 
p 354-360, 1967. 7 p, 16 ref. 


Descriptors: *Streamflow forecasting, *Reservoir 
operation, *Statistical methods, *Water manage- 
ment (Applied), *Stochastic processes, Markov 
processes, Statistical models, Mathematical 
models, Synthetic hydrology, Reservoir yield, 
Probability. 

Identifiers: Reservoir storage models. 


The application of stochastic theory to reservoir 
storage processes (the Markov chain concept) has 
enabled these processes to be accurately described. 
An account of the findings is given. Earlier 
methods are then reviewed and it is shown that they 
are unsound in principle because either finite 
capacity of reservoir is ignored or annual and 
seasonal depletions are treated separately. 
Nevertheless comparison with the new approach 
suggests that the earlier methods may give accepta- 
ble results in cases where the probability of empty- 
ing is low. (Knapp-USGS) 

W70-03706 


CYCLIC FLUCTUATIONS OF VARIABILITY IN 
HYDROLOGIC PHENOMENA, 
Water Conservancy Board, 
zechoslovakia). 

Oldrich Vitha, and Vladmir Soucek. 
French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 51, p 389-396, 1967. 8 p, 5 fig, 2 tab, 3 ref. 


Prague (C- 


Descriptors: *Streamflow forecasting, *Rainfall-ru- 
noff relationships, *Statistical methods, Stochastic 
processes, Time series analysis, Frequency analysis, 
Runoff forecasting, Reservoir operation, Reservoir 
yield, Water management (Applied). 

Identifiers: Watershed models. 


Investigations are made of the dependence of basic 
statistical parameters expressing the regime of 
long-term variations of runoff and precipitation se- 
ries. Mathematical tests show that the mean cycle 
of sunspots influences the distribution, and the 
variability of runoff and precipitation series. Rela- 
tions are verified by comparing the results from 
real and random artificially established runoff se- 
ries. A scheme of practical use is given with an ex- 
ample of the calculation of the effect of a reservoir 
with multiyear outflow control. (Knapp-USGS) 
W70-03711 


SUNSPOTS AND HYDROLOGIC TIME SERIES, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

Ignacio Rodriquez, and Vujica Yevjevich. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 52, p 397-405, 1967. 9 p, 6 fig, 1 tab, 4 ref. 
NSF Grant GK-169. 


Descriptors: *Hydrologic cycle, *Time series anal- 
ysis, *Precipitatior (Atmospheric), *Runoff, Cor- 
relation analysis, Streamflow, Frequency analysis, 
Statistical methods, Rainfall disposition. 

Identifiers: * Hydrologic time series, *Sunspots. 


The relationship of hydrologic series of monthly 
precipitation, annual precipitation and annual ru- 
noff to sunspot numbers was investigated by cross- 
correlation analysis for various time lags (zero lag 
included) and by cross-spectral analysis. A total of 
88 series of monthly precipitation and 174 series of 
annual precipitation (stations from Western United 
States), and 16 series of annual flows (stations from 
several parts of the world) were used as research 
data. No significant correlation was found between 
these hydrologic series and sunspot numbers. In 
fact, the spectrum of sunspot numbers proved to be 
nearly identical to the spectrum of residuals, when 
the values of hydrologic series were deduced from 
the values of sunspot series in order to obtain 
residuals. The coherence graphs worked out are 
within confidence limits that indicate there are no 
relationships between hydrologic series and sun- 
spot numbers. Sampling fluctuations of cross-cor- 
relation coefficients between hydrologic series and 


Field O2—WATER CYCLE 
Group 2A—General 


sunspot numbers increase when both series are 
smoothed by moving average schemes. Therefore, 
when the confidence limits of unsmoothed series 
are used in the smoothed series approach, incorrect 
conclusions may be drawn about the significance of 
correlations. (Knapp-USGS) 

W70-03712 


APPLICATIONS OF MONTE CARLO METHOD 
TO RESERVOIR DESIGN, 

Institute of Water Resources Research, Berlin 
(East Germany). 

Siegfried Dyck, and Michael Schramm. 

French resume included, Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 53, p 406-413, 1967. 8 p, 5 fig, | tab, 5 ref. 


Descriptors: *Reservoir design, *Streamflow 
forecasting, *Time series analysis, *Reservoir 
yield, Reservoir operation, Water management 
(Applied), Statistical methods, Runoff forecasting. 
Identifiers: Watershed models. 


In applying the Monte Carlo Method to reservoir 
design long time series of discharge may be 
generated, using the method proposed by Svanidze. 
First, two arrangements for the correlation func- 
tion are considered. Then the serial correlation 
coefficient between yearly river flows are calcu- 
lated. To examine the connection between annual 
river flow and subannual changes of flow for the 
observed station the range of the residual mass 
curve of monthly flows is used. When generating 
time series according to the used method, negative 
river flows are sometimes obtained. (Knapp- 
USGS) 

W70-03713 


SECTION I, INTRODUCTION; SECTION II, 
DETERMINATION OF DESIGN DISCHARGE; 
SECTION IX, APPENDIX. 
Knowlton-Ratliff-English, Fort Worth, Tex. 

For primary bibliographic entry see Field O8A. 
W70-03815 


THE EFFECT OF SOIL MOISTURE ON INFIL- 
TRATION AS RELATED TO RUNOFF AND 
RECHARGE, 

Saskatchewan Univ., Saskatoon. Dept. of Agricul- 
tural Engineering. 

For primary bibliographic entry see Field 02G. 
W70-03884 


ERRORS IN DISCHARGE ESTIMATES ON 
MOUNTAIN STREAMS, 

Ontario Agricultural Coll., Guelph. School of 
Agricultural Engineering. 

W.T. Dickinson. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 71, p 573-580, 1967. 8 p, 2 tab, 4 ref. Bureau 
of Reclamation Contract No 14-06-D-5299. 


Descriptors: *Streamflow forecasting, *Rainfall-ru- 
noff relationships, Data processing, Statistical 
methods, Evaluation, Stage-discharge relations, 
Discharge measurement, Estimating, Least squares 
method, Regression analysis. 

Identifiers: Error analysis. 


A mathematical representation is given to the 
stage-discharge relationship, and found to account 
for virtually all of the variability in sample data for 
9 mountain stream-gaging stations in Colorado. 
The concept of a divisive discharge value is in- 
troduced to separate the rating curve into 2 por- 
tions; one along which the relative error is practi- 
cally constant; and the other along which the ab- 
solute error remains constant. Confidence and 
tolerance limits are established for estimated rating 
curves, and used for inferences regarding the error 
bounds on daily discharge estimates and future 
discharge measurements. Consideration is given to 


the correlation between errors in single discharge 
estimates, and estimates are made regarding the 
error bounds on monthly, semiannual, and annual 
discharge determinations. (Knapp-USGS) 
W70-03889 


LARGE-SCALE UTILIZATION OF TRITIUM IN 
HYDROLOGIC STUDIES, 
Stockholm Univ. (Sweden). 
Meteorological Inst. 

Erik Eriksson. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 153-156, 1967. 4 p, 8 ref. 
Atomic Energy Commission Contract AT (30-1)- 
2458. 


International 


Descriptors: *Hydrologic properties, 
*Radioisotopes, *Tritium, *Tracers, *Radioactivi- 
ty techniques, Water circulation, Hydrologic data, 
Sea water, Mixing, Aquifer characteristics, River 
basins, Reservoirs, Precipitation (Atmospheric), 
Hydrologic cycle, Hydrogeology. 

Identifiers: Hydrologic research. 


Tritium is an excellent tracer for circulation of 
water in nature in many of its phases and is in- 
dispensable as a research tool during the Hydrolog- 
ic Decade. The currently available data make it 
possible to study some large-scale phenomena like 
rate of exchange of water across the sea surface 
and rate of the exchange between sea surface water 
and deeper sea water. The hydrologic charac- 
teristics of river basins can also be studied, as well 
as similar characteristics of groundwater reservoirs. 
In these cases the characteristics, suitably defined, 
are revealed by the distortion of the tritium pulses 
in precipitation, which occur when water is passing 
through reservoirs. For full utilization of large-scale 
tritium as a tracer in hydrologic studies, it is neces- 


sary to collect data over many years. (Carstea- 
USGS) 
W70-03894 


WATER TRACING IN THE HYDROLOGIC CY- 
CLE, 

International Atomic Energy Agency, Vienna 
(Austria). 

L. L. Thatcher. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 97-108, 1967. 12 p, 11 fig, 2 
tab, 13 ref. 


Descriptors: *Hydrologic cycle, *Tracers, 
*Radioisotopes, Tritium, Deuterium, Oxygen, Car- 
bon, Water circulation, Groundwater movement, 
Pump testing, Stratified flow. 

Identifiers: *Water tracing, Chemical tracers, Ox- 
ygen-18, Carbon-14. 


The use of tritium, deuterium, oxygen 18, and car- 
bon 14 to represent circulation on the continental 
and hemispheric scale gives new significance to the 
tracing of water movement through the hydrologic 
cycle. The traditional concept of tracers as limited 
tools to obtain data about micro-areas within ex- 
tensive aquifers (analogous to measuring permea- 
bility on core samples to obtain the permeability of 
an aquifer) is outdated by the newer techniques. 
The tracers of interest for investigation of the 
hydrologic cycle are introduced on the grand scale 
by natural processes and fallout, and the data ob- 
tained by observing their distributions represent in- 
tegrations of transport processes over large areas. 
Radioisotopes have also contributed to the in- 
vestigation of the local or micro-aspects of the 
hydrologic cycle. Radioisotope tracers have been 
substituted for chemical tracers in groundwater 
velocity and direction measurements, the investiga- 
tion of stratified flow, directional information from 


pumping tests, and similar studies. (Carstea-USG 
W70-03900 Tae = 


EFFECTS OF INCONSISTENCY AND NON- 
HOMOGENEITY ON HYDROLOGIC TIME SE- 
RIES, ; ae 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

Vujica Yevjevich, and Raymond L. Jeng. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 58, 
p 451-458, 1967. 8 p, 5 fig, 1 tab. NSF Grant GK- 
169. 


Descriptors: *Streamflow forecasting, *Time series 
analysis, Rainfall-runoff relationships, Statistical 
methods, Probability, Correlation analysis. 
Identifiers: Hydrologic time series. 


The effect of inconsistency (systematic errors) and 
non-homogeneity of data (which are created by 
man-made or natural changes in environment) on 
properties of hydrologic variables and time series 
was investigated. It was assumed that inconsistency 
and nonhomogeneity are in the form of constant 
and linear jumps, linear and polynomial trends, and 
combinations thereof. Independent variables are 
used with superposed jumps and trends. Changes in 
probability density functions, in their mean, vari- 
ance, skewness, kurtosis, and serial correlation 
coefficients were determined for various cases of 
jumps and trends. Inconsistency and _ non- 
homogeneity introduce dependence into indepen- 
dent time series, with the first serial correlation 
coefficient becoming mainly positive. As hydrolog- 
ic time series are often subject to inconsistency and 
nonhomogeneity, a portion of positive dependence 
in such series comes also from these two factors, 
apart from other basic physical processes in nature. 
(Knapp-USGS) 

W70-03905 


THE BAYES METHODS OF STATISTICAL 
HYDROLOGY (FRENCH), 
Electricite de France, 
Recherches et d’Essais. 

J. Bernier. 

English synopsis included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 59, 
p 459-470, 1967. 12 p, 4 fig, 3 tab, 4 ref. 


Chatou. Centre de 


Descriptors: *Rainfall-runoff relationships, 
*Frequency analysis, Statistical methods, Time se- 
ries analysis, Probability, Estimating. 

Identifiers: *Bayes methods, Hydrologic statistics. 


Frequency analysis of rainfall-runoff data is often 
criticized because of use of incomplete information 
for the fitting of frequency curves. Bayes methods 
are used to overcome these objections. The 
methods are outlined and some practical examples 
are given for illustration. (Knapp-USGS) 
W70-03906 


HYDROLOGIC EFFECTS OF RAINFALL AUG- 

MENTATION, 

Stanford Univ., Calif. Dept. of Civil Engineering. 

Alan M. Lumb. 

wate aa Report No 116, Nov 1969. 114 p, 54 fig, 
tab. 


Descriptors: *Cloud seeding, *Hydrology, *Model 
studies, Computer simulation, Runoff, Floods, 


Evapotranspiration, Soil moisture, Reservoir 
storage. 


Computer simulation is employed to determine the 
hydrologic consequences of a 10 percent increase 
in precipitation as a result of cloud seeding. Two 
assumptions concerning the time distribution of the 
increase are made: (1) the increase is uniformly 
distributed over all hours of precipitation and (2) 
larger Percentage increases occur during hours 
when precipitation is low and smaller percentage 
increases are added to high intensity rainfall. 
Streamflow is simulated for the period of available 
rainfall record on three watersheds in New 
Hampshire and California. Data on the effect or 


rainfall increases on total runoff, interflow, ground- 
water flow, soil moisture accumulation, actual 
evapotranspiraticn, and flood peaks are presented 
for the three watersheds. A relationship appears to 
exist between the ratio of annual runoff to 
precipitation and the percentage of annual rainfall 
that becomes runoff and evapotranspiration. The 
effect on soil moisture storage is found to be small. 
The increase in the mean annual flood peak and the 
standard deviation of the annual flood peaks is 
found to be a function of the percentage of 
precipitation that results in surface runoff and in- 
terflow with larger increases when this percentage 
is low. The assumption as to the distribution of 
rainfall increases among the hours of rainfall is 
found to have significant effect on flood peaks, but 
to have very little effect on total runoff volume or 
evapotranspiration. Generalized procedures are 
presented to permit an estimate of the hydrologic 
consequences of a 10 percent increase in rainfall 
on any watershed if mean annual precipitation and 
mean annual runoff are known. It is shown that it is 
possible to estimate the additional usable water ob- 
tainable from a 10 percent increase in rainfall for 
reservoirs of various sizes on a given watershed. 
(Linsley-Stanford) 

W70-03931 


2B. Precipitation 


POINT RAINFALL FREQUENCIES IN CON- 
VECTIVE STORMS, 

Arizona Univ., Tucson. 

Martin M. Fogel, and Lucien Duckstein. 

Water Resources Research, Vol 5, No 6, p 1229- 
1237, Dec 1969. 9 p, 9 fig, 2 tab, 10 ref. 


Descriptors: *Precipitation (Atmospheric), *Rain- 
fall disposition, *Frequency analysis, *Rain gages, 
Statistical methods, Networks, Rainfall intensity, 
Topography, Rainfall-runoff relationships, Proba- 
bility, Depth-area-duration analysis. 

Identifiers: Rainfall frequency, Convective storms. 


An exponential relation was developed to describe 
the spatial distribution of convective storm rainfall 
in southwestern United States. A geometric dis- 
tribution was used to describe the frequencies of 
point rainfall depths. A Poisson distribution was as- 
sumed to represent the probability of at least one 
storm center occurring over a given area a 
specified number of times during a season. Assum- 
ing that the two probability distributions are inde- 
pendent and uncorrelated, maximal and minimal 
distributions of point rainfall depths were derived. 
The minimal distribution indicates that with a very 
high certainty a single rain gage will miss at least 
one convective storm a year. When compared with 
frequencies determined from long-term historical 
records, the maximal distribution exhibits a similar 
mean, a greater variance, and lower recurrence in- 
tervals for the higher rainfall depths. (Knapp- 
USGS) 

W70-03673 


THE APPLICATION OF ISOTOPES TO SOME 
PROBLEMS IN ATMOSPHERIC SCIENCES, 
Atomic Energy Commission, Washington, D.C. 
Biology and Medicine Div. 

Eugene W. Bierly. : 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 37-46, 1967. 10 p, 3 fig, 1 
tab, 34 ref. 


Descriptors: *Radioisotopes, *Tracers, 
*Meteorology, *Radioactivity techniques, Nuclear 
explosions, Atmospheric physics, Diffusion, Bal- 
loons, Mixing, Vortices, Meteorology. 

Identifiers: *Nuclear meteorology, Troposphere, 
Stratosphere. 


Isotopes have been used in tracing the global trans- 

port and diffusion of nuclear weapons debris and 

the motions of the stratosphere and troposphere 

through sampling by high altitude balloons and air- 
en 


crafts. In the stratosphere, the tungsten 185 cloud 
indicated that large scale quasi-horizontal mixing 
was the dominant transport mechanism. The axes 
of mixing are inclined to the horizontal and follow 
clearly the surfaces of potential vorticity. In the 
troposphere, the peak concentrations in the north- 
south profiles of nuclear debris occur at 30 deg 
north or south and not at the latitude of origin, and 
sometimes the material is transported rapidly over 
great distances before being deposited on the 
ground. Nuclear meteorology was useful in study- 
ing exchanges between stratosphere and tropo- 
sphere, and also between hemispheres. Meso- and 
microscale studies include: (1) Measurement of 
lateral and vertical diffusion coefficients of effluent 
flumes; (2) measurement of Agl paths when the 
Agl is used as a cloud-seeding agent; (3) scaveng- 
ing of small particles by precipitation; and (4) 
deposition studies. (Carstea-USGS) 


W70-03690 

DIFFUSIOPHORETIC AND THER- 
MOPHORETIC EFFECTS ON PARTICULATE 
MATTER NEAR CONDENSING AND 


EVAPORATING WATER SURFACES, 

Atomic Energy Research Establishment, Didcot 
(England). 

Phillip Goldsmith. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 55, 1967. 1 p. 


Descriptors: *Radioactivity techniques, *Diffusion, 
*Evaporation, *Thermal properties, *Water vapor, 
Condensation, Soil moisture, Soil water movement, 
Tracers, Aerosols, Thermocline. 

Identifiers: *Water vapor diffusion, Dif- 
fusiophoretic velocity, Thermophoretic velocity. 


Radioactive tracer techniques have been used to 
study the velocity induced on submicron aerosol 
particles by diffusing water vapor. Similar experi- 
ments have also been made on their velocity in 
temperature gradients. Often in nature, diffusing 
water vapor is associated with a temperature 
gradient in the carrier gas, for instance near a cool 
surface on which water is condensing. Further mea- 
surements have been carried out on the superim- 
posed diffusiophoretic and thermophoretic veloci- 
ties. The role of these mechanisms in the scaveng- 
ing of particulate matter from the atmosphere is 
discussed in the light of these experiments. 
(Carstea-USGS) 

W70-03691 


THE ATMOSPHERIC TRANSPORT OF TRITI- 
UM, 

Stockholm — Univ. 
Meteorological Inst. 
Erik Eriksson. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 56-57, 1967.2 p. 


(Sweden). International 


Descriptors: *Tritium, *Radioisotopes, *Tracers, 
*Radioactivity techniques, Precipitation (At- 
mospheric), Atmospheric physics, Nitrogen, Ox- 
ygen, Atmosphere, Nuclear explosions, Runoff, 
Mixing, Oceans, Water vapor. 

Identifiers: *Tritium circulation. 


Prior to 1954, tritium was derived in nature entirely 
from cosmic-ray interaction with nitrogen and ox- 
ygen in the atmosphere. Since 1954, considerable 
amounts of tritium have been injected into the 
stratosphere in nuclear weapons tests. Tritium cir- 
culation in nature differs rather substantially from 
that of water. Further, the relative intensities of 
deposition of water and tritium are different. The 
net rate of tritium deposition on land is determined 
to a large extent by the total runoff from land. Over 
ocean areas, the deposited tritium will mix with a 
large quantity of water which will maintain a very 
low concentration of tritium in water vapor. The 
rate of removal over oceans is very effective and 
roughly 3 times as large as the rate of removal by 
precipitation. The concentration of tritium in 
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precipitation over oceans will be much lower than 
that over land. (Carstea-USGS) 
W70-03692 


HURRICANE TRITIUM I: PRELIMINARY 
RESULTS ON HILDA 1964 AND BETSY 1965, 
Miami Univ., Fla. Inst. of Marine Science. 

H. Gote Ostlund. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 58-60, 1967. 3 p, 2 fig, 1 tab, 
3 ref. NSF Grant GP-4534. 


Descriptors: *Hurricanes, *Radioisotopes, 
*Radioactivity techniques, Water vapor, Tritium, 
Analytical techniques, Sea water, Mixing, Tropical 
regions, Atmospheric physics, Tracking 
techniques. 

Identifiers: *Hurricane Hilda, *Hurricane Betsy, 
Low-level counting techniques. 


Airborne systems were built for sampling of liquid 
water and water vapor for a study of tritium dis- 
tribution in and around hurricanes. Refined low- 
level counting techniques were developed for ex- 
tremely low tritium assays and specific activities. 
An electrolytic enrichment system utilizing the 
periodic addition method is available. The air 
seemed to be vertically well mixed in most areas. 
The tritium concentration in water vapor of undis- 
trubed tropical air is roughly 10 times higher than 
that of surface sea water. When this air is entrained 
into a hurricane, the tritium concentration 
decreases approaching the eye. (Carstea-USGS) 
W70-03693 


A NUMERICAL MODEL FOR’ THE 
HYDROLOGIC TRANSPORT OF RADIOAC- 
TIVE AEROSOLS FROM PRECIPITATION TO 
WATER SUPPLIES, 

Stanford Univ., Calif. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 02A. 
W70-03698 


AN ANALYSIS OF RUNS OF PRECIPITATION 
EVENTS, 

North Carolina State Univ., Raleigh. Dept. of 
Biological and Agricultural Engineering. 

For primary bibliographic entry see Field 07C. 
W70-03702 


A MODEL FOR GENERATING SYNTHETIC 
SEQUENCES OF SHORT-TIME-INTERVAL 
RAINFALL DEPTHS, 

Massachusetts Inst. of Tech., Cambridge. 

R. A. Grace, and P. S. Eagleson. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 35, 
p 268-276, 1967.9 p, 4 fig, 1 tab, 5 ref. 


Descriptors: *Rainfall, *Forecasting, *Synthetic 
hydrology, *Simulated rainfall, *Mathematical 
models, Probability, Simulation analysis, Digital 
computers, Computer programs, Computer 
models. 

Identifiers: Rainfall data. 


An analytical model is developed for the synthesis 
of short-time-interval sequences of rainfall data. 
The model uses the probability distribution of the 
time between storms and the storm duration as well 
as an equivalent joint distribution of storm rainfall 
depth and duration to generate sequences of 
lumped storms which retain the stochastic features 
of the historical storm data. The prescribed total 
storm depths are then distributed over their respec- 
tive durations by using a special type of urn model 
in such a way that the short-time-increment rainfall 
sequences within synthetic storms possess, on the 
average, the same serial correlation and percentage 
mass characteristics as their historical counter- 
parts. Probability distributions and storm charac- 
teristics are obtained from 10-min summer rainfall 
data for a period of 5 years at St. Johnsbury, Ver- 
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mont. These sequences are extended synthetically, 
and the characteristics of the synthetic storm are 
shown to agree adequately with the historical at- 
tributes. Not only does the model give valid results, 
but it does so quickly, since it is possible to compile 
the necessary computer programs and then 
generate 15 summers of lumped storms or 5 sum- 
mers of 10-min data in 3 minutes. (Knapp-USGS) 
W70-03703 


ELEVATION EFFECTS ON RAINFALL NEAR 
HOLLIS, ALASKA, : 
Forest Service (USDA) Juneau, Alaska. Pacific 
Northwest Forest and Range Experiment Station. 
W.J. Walkotten, and J. H. Patric. 

USDA Forest Serv Res Note PNW-53, 1967. 8 p, 2 
fig, 2 tab, 7 ref. 


Descriptors: *Elevation, *Rainfall, Alaska, 
*Precipitation (Atmospheric), Meteorology, Al- 
titude, Topography. 


Records for 21 storms, ranging from 0.04 to 2.66 
inches at sea level, over elevations from sea level to 
1,100 feet showed an average rainfall increase of 
0.02 inches per 100 feet of elevation. (Helmers- 
Forest Service) 

W70-03820 


A METHOD FOR STATISTICAL EVALUATION 
OF WEATHER MODIFICATION AT THE 
RIVER FLOW CONTROL LEVEL, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 03B. 
W70-03848 


EXTENSION OF RAINFALL RECORDS BY IN- 
TERSTATION CORRELATION, 

Stanford Univ., Calif. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 07A. 
W70-03932 


2C. Snow, Ice, and Frost 


FRACTURE OF LAKE AND SEA ICE, 

Army Terrestrial Sciences Center, Hanover, N.H. 
W.F. Weeks, and A. Assur. 

Report available from Office of Naval Research, 
Dept of Navy, Wash, DC. Cold Regions Research 
and Engineering Laboratory Research Report 269, 
Sept 1969. 79 p, 57 fig, 1 tab, 174 ref. 


Descriptors: *Ice, *Lake ice, *Ice breakup, 
*Bibliographies, *Reviews, Surveys, Rivers, Melt- 
ing, Iced lakes, Ice jams, Mechanical properties, 
Water chemistry, Navigation, Sea ice. 

Identifiers: Ice cracks, Fracturing (Ice), Pack ice, 
Ice navigation, Icebreakers (Ships). 


A survey of literature on the structure of ice I and 
the macro- microstructure of sea and lake ice in- 
cludes ice chemistry and phase relations. Recent 
work on the direct observation of dislocations as 
well as the formation of cracks in ice is sum- 
marized. Formal ice-brine-air models for analyzing 
variations in ice strength are also reviewed. The 
results of the different types of tests are discussed 
and compared (compressive, indentation, direct 
and ring-tension, small beam flexure and in situ 
cantilevers and simple beams, shear, and impact). 
Scale effects are considered as well as the rapid 
strength deterioration experienced by ice sheets in 
the spring. Finally, a number of recommendations 
are made concerning future research in this field. 
(Knapp-USGS) 

W70-03651 


SNOW ALBEDO MODIFICATION - A REVIEW 
OF LITERATURE, 

Army Terrestrial Sciences Center, Hanover, N.H. 
Charles W. Slaughter. 


Cold Regions Research and Engineering Laborato- 
ry Technical Report 217, Oct 1969. 25 p, 4 fig, 10 
tab, 113 ref. DA Task IT061102B52A02. 


Descriptors: *Albedo, *Snow, *Melting, Heat 
budget, Melting, Water management (Applied), 
Water yield, Water yield improvement, Snow- 
packs. 

Identifiers: * Albedo modification. 


A summary of published information on snow al- 
bedo modification is presented. Consideration of 
energy balance parameters includes discussion of 
qualitative and quantitative results of albedo 
modification. Practical applications of albedo 
modification are discussed. Snowmelt retardation 
methods are discussed as related to reducing soil 
erosion and the occurrence of flash floods from gla- 
cier meltwater. Such methods as spreading dry 
sand, sawdust, various debris, and the use of dense 
smoke from burning of leaves, straw, peat, and 
other material to reduce the rate of melting are 
cited. (Knapp-USGS) 

W70-03652 


METHODS FOR THE DETERMINATION OF 
MAXIMUM SNOW RESERVES IN THE RIVER 
BASINS OF THE CENTRAL CHERNOZEM 
(BLACK EARTH) BELT (RUSSIAN), 

State Hydrological Inst., Leningrad (USSR). 

B. L. Sokolov. 

In: Sbornik Rabot po Gidrologii (Collection of 
Works on _ Hydrology), | Gosudarstvennyi 
Gidrologicheskii Institute, Leningrad, Issue No 8, p 
37-46, 1968. 10 p, 3 fig, 1 tab, 15 ref. 


Descriptors: *Snow, *Snowmelt, *River basins, 
*Chernozems, *Snow cover, Precipitation (At- 
mospheric), Ice, Water supply, Maps, Forests, 
Land, Forecasting, Mathematical studies, Gaging 
stations, Frequency, Evaporation, Runoff. 
Identifiers: * USSR, Central chernozem belt. 


Snow reserves in the chernozem belt basins of 
USSR were investigated on the basis of hydrologic 
data recorded at 300 gaging stations and observa- 
tion points. A table shows the frequencies of max- 
imum snow resources and maps of snow accumula- 
tion in the ravines and forest areas. (Gabriel- 
USGS) 

W70-03684 


THE USE OF RADIOACTIVE TRACER GASES 

TO STUDY THE RATE OF EXCHANGE OF 

WATER VAPOR BETWEEN AIR AND NATU- 

RAL SURFACES, 

Atomic Energy of Canada Ltd., Chalk River (On- 

tario). Environmental Research Branch. 

P. J. Barry. 

In: Isotope Techniques in the Hydrologic Cycle, 

Geophysical Monograph Series, No 11, American 

peepee Union, p 69-76, 1967. 8 p, 3 fig, 3 tab, 
ref, 


Descriptors: *Radioisotopes, *Radioactivity 
techniques, *Water vapor, *Tritium, Tracers, 
Iodine radioisotopes, Snow, Diffusivity, Diffusion, 
Turbulent flow, Mass transfer, Evaporation. 
Identifiers: Water vapor exchange rates. 


Radioactive hydrogen (tritium) as a mixed oxide 
with hydrogen (tritiated water or HTO) and 
idodine 131 have been used to measure the flux of 
matter at the surface of snow. The snow surface 
was selected because: (1) it is among the simplest 
of natural surfaces; (2) it is free of vegetation ef- 
fects; (3) it occurs in a wide range of surface tex- 
tures and roughness; (4) it is frequently renewed; 
and (5) an accurate sample can be coilected and 
the radioactive tracers may be collected by melt- 
ing. By using the two tracers with markedly dif- 
ferent molecular diffusivities it was possible to 
study the turbulent and molecular movements 
separately. Comparison of experimental data with 
equations for calculating mass transfer rates from 
surface-to-air gradients showed that no existing 
equation predicted rates of evaporation satisfac- 
torily. (Carstea-USGS) 


W70-03695 


EROSION OF CIRQUES, ; 

North Carolina Univ., Chapel Hill. Dept. of Geolo- 
For primary bibliographic entry see Field 02J. 
W70-03846 


WEATHER AND DIURNAL FROZEN SOIL 
STRUCTURE AT CHARLOTTESVILLE, VIR- 
GINIA, 

Virginia Univ., Charlottesville. 

Sam I. Outcalt. 

Water Resources Research, Vol 5, No 6, p 1377- 
1382, Dec 1969. 6 p, 3 fig, 3 tab, 9 ref. 


Descriptors: *Frost, * Weather, Virginia, Freezing, 
Frozen soils, Ice, Soil water movement, Soil 
moisture, Soil structure, Statistical methods. 
Identifiers: Soil water freezing, Frozen soil struc- 
ture. 


The results of a field study of weather conditions 
and diurnal frost structures demonstrate the effect 
of the atmospheric environment on the structure of 
soils at a site where soil water content was not a 
limiting factor. Statistical discrimination of soil 
freezing and frozen soil structures is often made 
possible by using late afternoon sky and dew-point 
temperature data. An evolutionary classification of 
three typical frozen soil structures is also 
aimweey (Knapp-USGS) 
70-03863 


2D. Evaporation and Transpiration 


POTENTIAL EVAPORATION AS A MANIFES- 
TATION OF REGIONAL EVAPORATION, 
Department of Energy, Mines, and Resources, Ot- 
tawa (Ontario). Hydrologic Sciences Div. 

F. I. Morton. 

Water Resources Research, Vol 5, No 6, p 1244- 
1255, Dec 1969. 12 p, 5 fig, 2 tab, 14 ref. 


Descriptors: *Evaporation, *Mathematical models, 
Energy budget, Heat balance, Water balance, Mass 
transfer, Meteoric water, Meteorology, Microen- 
vironment, Saturation, Solar radiation, Tempera- 
ture, Vapor pressure, Water loss, Evaporators, Hu- 
midity, Evapotranspiration. 

Identifiers: Potential evaporation. 


The temperature and humidity of the lower at- 
mosphere are treated as causes of evaporation from 
a small continuously moist area and as effects of 
evaporation from a large area with variable 
moisture supply. This leads to the formulation of a 
model in which the sum of the regional and poten- 
tial evaporation is equal to the evaporation 
equivalent of the absorbed insolation. Such a for- 
mulation permits the regional evaporation, a 
product of climatic, soil moisture, and vegetation 
processes, to be estimated by its effects on cli- 
matologic or evaporimeter observations. Test data 
are derived from class A evaporation pan observa- 
tions from the near-arid regions of the 
southwestern United States, and the near-humid re- 
gions of Ireland and from records of rainfall and ru- 
noff for Irish river catchments. Comparisons with 
the model predictions provide good evidence for 
the validity of the model and interesting insights 
into its hydrologic and climatologic implications. 
(Knapp-USGS) 

W70-03676 


EVAPORATION FROM LARGE DEEP LAKES, 
Department of Energy, Mines and Resources, 


Cornwall (Ontario). Great Lakes-St. L: 
Snudy Office, £8 bit ierey 
F. I. Morton. 


Water Resources Research, Vol 3, No 1, p 181- 


200, Jan 1967. 6 fig, 10 tab, 9 ref. 


Descriptors: *Energy budget, *Evaporation, 
*Lakes, Lake Superior, Lake Ontario, idrGlogs 
Limnology. 


epee ace sore Alta 


Identifiers: Water budget, Transitional zone, Deep 
lakes, Shallow lakes. 


Derived insolation and water budget evaporation 
data for Lake Superior and Lake Ontario are 
analyzed in terms of both the regional and the 
water surface energy balances. The results indicate 
that the seasonal pattern of evaporation is 
governed by heat storage changes, and that these 
changes are closely associated with atmospheric 
energy export from the lake. This finding provides 
a physical basis for the simple empirical relation- 
ships between monthly evaporation and island-to- 
mainland temperature differentials that are 
developed from the water budget evaporation data. 
Substantial atmospheric energy export, a concomi- 
tant of heat storage changes, reduces the energy 
available for evaporation. Therefore, evaporation 
from a large deep lake is less than that from a large 
shallow lake under comparable climatic conditions. 
The analysis also provides speculative reasoning 
and evidence to indicate that evaporation from a 
large deep lake is closely related to the radiant heat 
transfer to the sky. (Rietveld-Vanderbilt) 
W70-03717 


STOCHASTIC ASPECTS OF LAKE ONTARIO 
EVAPORATION, 

Rutgers - The State Univ., New Brunswick, N.J.; 
and Cornell Univ., Ithaca, N.Y. 

L. Yu Shaw, and Wilfried Brutsaert. 

Water Resources Research, Vol 5, No 6, p 1256- 
1266, Dec 1969. 11 p, 7 fig, 5 tab, 13 ref. OWRR 
Project A-021-NY. 


Descriptors: *Evaporation, *Lake Ontario, 
*Stochastic processes, Markov processes, Time se- 
ries analysis, Correlation analysis, Winds, Tem- 
erature, Humidity, Energy budget, Heat balance, 
ater balance, Statistical models, Model studies. 
Identifiers: Spectral analysis, Cross-spectral analy- 
sis. 


Time series analysis was carried out on long-term 
monthly mean values of evaporation from Lake 
Ontario, which were generated in an earlier study, 
and on related meteorologic parameters. Correla- 
tion and spectral analyses showed that the annual 
cycle was dominant in all the time series. Evapora- 
tion is usually high in autumn and winter and low in 
spring and summer. A warming trend was observed 
in the air temperature and a drying trend in the 
relative humidity series. Except for the wind speed, 
no significant trend was found for the other time se- 
ries. Cross correlation and cross-spectral analyses 
showed a close relationship between evaporation 
anomalies and the anomalies of the other parame- 
ters. A first order Markov model adequately 
described the evaporation, air temperature, and 
relative humidity anomalies, whereas a second 
order model fitted the anomalies of wind speed and 
water surface temperature. Morton’s (1967) water 
budget method yields higher evaporation estimates 
in the summer and lower estimates in the winter 
than the mass transfer estimates. (Knapp-USGS) 
W70-03872 


RELATIONSHIPS BETWEEN SOIL MOISTURE 
ACTUAL AND POTENTIAL EVAPOTRANS- 
PIRATION, : 
Department of Agriculture, Ottawa (Ontario). 
Plant Research Inst. 

W. Baier. , 
Proceedings of Hydrology Symposium No 6 on Soil 
Moisture, Saskatchewan University, Nov 15-16, 
1967, p 155-204, National Research Council, Ot- 
tawa, Cmcatar 1968. 50 p, 5 fig, 4 tab, 115 ref. 


Descriptors: *Evapotranspiration, *Soil water 
movement, *Soil moisture, Soil types, Vegetation, 
Analytical techniques, Climatic data, Water 
balance, Energy budget, Solar radiation. , 
Identifiers: Actual evapotranspiration, Potential 
evapotranspiration. 


Under natural conditions, actual evapotranspira- 
tion (AE) primarily depends on the available ener- 
gy - or the atmospheric demand as reflected in the 


potential evapotranspiration (PE) - and the availa- 
bility of soil moisture. The progress made during 
recent years in determining AE and PE is critically 
reviewed. Concepts of the relationships between 
PE, AE and available soil moisture for different 
types of soil and vegetation and for various at- 
mospheric demand rates are examined. Emphasis is 
on present techniques for estimating short-term 
variations of PE, AE and soil moisture from readily 
available climatological data. Examples are given 
for the application of such soil moisture estimates 
from meteorological budgets in water balance stu- 


dies and agroclimatic analysis of an area. (Carstea- 
USGS) 
W70-03885 


ABOUT THE ANALYTICAL METHOD FOR 
THE COMPILATION OF THE WATER 
BALANCE IN AGRICULTURE, 

Palermo Univ. (Italy). Istituto di Idraulica. 

Ignazio Melisenda. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 82, 
p 659-671, 1967. 13 p, 3 fig, 4 tab, 3 ref. 


Descriptors: *Hydrologic budget, *Hydrologic 
data, *Data processing, *Statistical methods, 
Regression analysis, Evapotranspiration, Rainfall, 
Runoff, Water balance, Farm management. 
Identifiers: Water budget computation. 


Actual and potential evapotranspiration are com- 
pared and 2 numerical analyses are developed to 
define quantitatively their relation in 6 hydro- 
graphical basins typical of Sicily. The first analysis 
concerns the spreads among the annual values of 
evapotranspiration corresponding to the annual 
values of potential evapotranspiration determined 
for the same climatic-pedological and agricultural 
surroundings by means of the various formulas in 
use. The second analysis concerns the spreads ob- 
tained among the values of potential evapotrans- 
piration for the dry season calculated by the appli- 
cation of drying process laws of different form. (K- 
napp-USGS) 

W70-03901 


2E. Streamflow and Runoff 


FLOOD PLAIN INFORMATION, ROSILLO 
CREEK, BEXAR COUNTY, TEXAS. 

Corps of Engineers, Fort Worth, Tex. 

For primary bibliographic entry see Field 04A. 
W70-03647 


DETERMINATION OF OPTIMAL FLOOD PRO- 
TECTION LEVELS WITH SMALL EX- 
CEEDANCE PROBABILITIES, 

Carnegie-Mellon Univ., Pittsburgh, Pa. 

For primary bibliographic entry see Field 06A. 
W70-03653 


USE OF THE CRITICAL PERIOD IN RESER- 
VOIR ANALYSIS, 

California Univ., Los Angeles. 

For primary bibliographic entry see Field 04A. 
W70-03655 


CATALOG OF INFORMATION ON WATER 
DATA, EDITION 1968 - INDEX TO AREAL IN- 
VESTIGATIONS AND MISCELLANEOUS AC- 
TIVITIES, 

Geological Survey, Washington, D.C. Office of 
Water Data Coordination. 

W. W. Doyel, W. F. Curtis, and E. B. Chase. 
Report available at no cost from OWDC, US 
Geological Survey, Wash, DC, 20242. Geological 
Survey Water Data Catalog, 1969. 161 p, 2 exhib, 3 
tab. 


Descriptors: *Data collections, *Hydrologic data, 
*Documentation, *Surveys, *Data storage and 
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retrieval, Networks, Monitoring, Sampling, Instru- 
mentation, Stations, Libraries, Investigations. 
Identifiers: *Catalog of Information on Water 
Data. 


An index is presented for use in retrieving areal in- 
vestigation and miscellaneous activity data from 
the Catalog of Information on Water Data, a record 
of activities in water data collection in the U.S. The 
Catalog is a file of information that is accessible 
through data-retrieval procedures--it contains in- 
formation about water-data acquisition activities 
but does not contain the actual data, which must be 
obtained from the reporting agencies. Input to the 
Catalog consists of information supplied by 
Federal, State, and local agencies that acquire 
water data directly in the field and laboratory. All 
information is stored on media suitable for data 
processing, supplemented by microforms and 
maps. Information from the Catalog (output) is 
made available through indexes such as this publi- 
cation, which is the index to the areal investigations 
and miscellaneous activities section of the Catalog. 
The indexes help the water-data user determine the 
data that are available for an area and also the data 
available from an agency. The indexes to the 
’Catalog of Information on Water Data’ are indexes 
to separate sections of the Catalog. These indexes 
are designed to help the user determine what data 
are available that might serve his needs. (Knapp- 
USGS) 

W70-03663 


FLOOD PLAIN INFORMATION, ARKANSAS 
RIVER, DODGE CITY, KANSAS. 

Corps of Engineers, Albuquerque, N. Mex. 

For primary bibliographic entry see Field 04A. 
W70-03668 


GEOLOGY AND GROUNDWATER 
RESOURCES OF OCEAN COUNTY, NEW JER- 
SEY. 

Geological Survey, Trenton, N.J. 

For primary bibliographic entry see Field 02F. 
W70-03670 


ESTIMATION OF THE PARAMETERS OF 
GUMBEL’S THIRD ASYMPTOTIC DISTRIBU- 
TION BY DIFFERENT METHODS, 

Michigan Univ., Ann Arbor; and Georgia Inst. of 
Tech., Atlanta. 

For primary bibliographic entry see Field 07C. 
W70-03674 


REDUCTION OF ANNUAL RIVER FLOWS TO 
LONGER PERIODS (RUSSIAN), 

State Hydrological Inst., Leningrad (USSR). 

A. V. Rozhdestvenskiy. 

In: Sbornik Rabot po Gidrologii (Collection of 
Works on _ Hydrology), | Gosudarstvennyi 
Gidrologicheskii Institute, Leningrad, Issue No 8, p 
3-13, 1968. 11 p, 3 fig, 3 tab, 4 ref. 


Descriptors: *River flow, *Mathematical studies, 
*Analytical techniques, *Discharge (Water), 
Monte Carlo method, Stochastic processes, Fluc- 
tuation, Mathematical models, Gaging stations, 
Discharge coefficients, Water level fluctuations, 
Correlation analysis. 

Identifiers: *USSR, Neva River, Leningrad region, 
Tikhvinka River. 


Flow discharges of the Neva River and Tikhvinka 
River, recorded in 1924-1953 and 1881-1953, 
respectively, were analyzed by using a cyclic oscil- 
lation method and the Monte Carlo method. Basi- 
cally, the reduction of annual river discharges to a 
longer period is accomplished by separating the an- 
nual discharges into dynamical norms and random 
variations and by introducing a method of succes- 
sive differences. Comparison of correlation func- 
tions, river discharge norms, and variation coeffi- 
cients, derived by using initial and modulated se- 
ries, indicates the reliability of the described 
mathematical method for the analysis of a series of 
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annual discharges. The reliability of the determina- 
tion of a discharge dynamic norm, however, 1s 
determined by a degree of association of drainage 
dynamic norms of two gaging stations and their 
temporal stability. (Gabriel-USGS) 

W70-03681 


CALCULATION OF MAXIMUM DISCHARGES 
OF CRIMEAN RIVERS (RUSSIAN), 

Kiev Hydrometeorological Observatory (USSR). 
Ye. V. Khloyeva. 

In: Sbornik Rabot po Gidrologii (Collection of 
Works on Hydrology), Gosudarstvennyi 
Gidrologicheskii Institute, Leningrad, Issue No 8, p 
14-26, 1968. 13 p, 6 fig, 2 tab, 17 ref. 


Descriptors: *Discharge (Water), *River basins, 
*Mathematical studies, Frequency, Floods, Gaging 


stations, Hydrologic properties, Watersheds 
(Basins), Precipitation (Atmospheric), Karst, 
Reservoirs. 


Identifiers: * USSR, Crimean Rivers. 


Because the hydrologic regimes of rivers play an 
important part in the selection of suitable hydrolog- 
ic structures and country roads, the maximum 
discharges of Crimean rivers were analyzed. The 
Alekseyev analytical formula, modified by the 
author, gives the values of maximum discharges. As 
a function of drainage area, tributary discharge 
values, regulated flow coefficient, reduction index, 
and flow attenuation parameter. As a result of this 
study two empirical formulas were developed, one 
for mountainous areas and the other for karstic 
areas. (Gabriel-USGS) 

W70-03682 


RUNOFF VOLUME AND MAXIMUM 
DISCHARGES OF SPRING FLOODS APPLIED 
TO THE UNSTUDIED RIVERS OF KALININ- 
GRADSK REGION (RUSSIAN), 

State Inst. for Planning Reservoir and Land Im- 
provement Constructions, Leningrad (USSR). 

R. Ya. Narodetskaya. 

In: Sbornik Rabot po Gidrologii (Collection of 
Works on Hydrology), | Gosudarstvennyi 
Gidrologicheskii Institute, Leningrad, Issue No 8, p 
27-36, 1968. 10 p, 2 fig, 1 tab, 6 ref. 


Descriptors: *River flow, *Discharge (Water), 
*Floods, *River basins, *Analytical techniques, 
Hydrologic aspects, Watersheds (Basins), Vegeta- 
tion, Groundwater, Geology, Humidity, Dams, 
Snow, Precipitation (Atmospheric), Snowmelt, 
Frequency. 

Identifiers: * USSR, Kaliningradsk region. 


The hydrologic regimes of the Kaliningradsk rivers, 
USSR, were investigated on the basis of maximum 
spring flood discharge and rainfall flood data. 
Spring water discharges of the majority of the rivers 
in Kaliningradsk region exceed the rainfall flood 
discharges. In general, the maps of the distribution 
of flood-discharge simplify the evaluation of 
hydrologic characteristics of unstudied rivers. 
(Gabriel-USGS) 

W70-03683 


THE DETERMINATION OF LOCAL INFLOWS 
ENTERING A CHANNEL, 

Maryland Univ., College Park. 

Robert M. Ragan. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 31, 
p 235-243, 1967. 9p, 5 fig, 4 ref. 


Descriptors: *Routing, *Overland flow, *Hydraulic 
models, *Mathematical models, *Open channel 
flow, Numerical analysis, Synthetic hydrology, 
Rainfall-runoff relationships, Streamflow forecast- 
ing, Runoff forecasting. 

Identifiers: *Lateral inflows. 


Many recent studies have been devoted to the 
development of numerical solutions of the partial 


differential equations of free surface flow as flood 
routing tools. When proper measurements are 
made in the stream during a period of runoff, the 
numerical methods may also be used to compute 
the time and spatial distributions of the local runoff 
entering along the length of the channel. The ad- 
vantage of the technique is that it provides a logical 
means of isolating land phase hydrographs for 
detailed study. A discussion of the approach is 
given and numerically generated local inflow 
hydrographs are compared with the lateral inflows 
entering along the length of a laboratory flume. 
The comparison showed that the approach is feasi- 
ble and, in general, good agreement with the ex- 
perimental data was obtained. A discussion of the 
sensitivities indicated by the numerical-experimen- 
tal comparison is also presented. (Knapp-USGS) 
W70-03699 


AN ERROR MODEL FOR A_ SINGLE 
DISCHARGE MEASUREMENT, 

Ontario Agricultural Coll., Guelph. School of 
Agricultural Engineering. 

W. T. Dickinson. 

French resume included. Proceeding of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 32, 
p 244-251, 1967. 8 p, | fig, 1 tab, 3 ref. Bureau of 
Reclamation Contract No 14-06-D-5299. 


Descriptors: *Discharge (Water), *Streamflow, 
*Discharge measurement, *Evaluation, *Statistical 
methods, Theoretical analysis, Stream gages, Gag- 
ing stations, Stage-discharge relations. 

Identifiers: *Error analysis. 


A hypothetical error model is developed for a sin- 
gle stream discharge measurement. The qualitative 
interrelationships of various component errors, and 
the nature of some of these errors are investigated. 
In particular, the robustness of sampling techniques 
for vertical velocity distributions, the sampling of 
velocity in time, and the effect of oblique currents 
on current-meter response are considered. Expres- 
sions are presented for the bias and the variance of 
a single discharge measurement in terms of the ex- 
pected values and variance of the component er- 
rors. (Knapp-USGS) 

W70-03700 


A PROPERTY OF THE RANGE OF PARTIAL 
SUMS, 

Geological Survey, Washington, D.C. 

For primary bibliographic entry see Field 07A. 
W70-03701 


STOCHASTIC STUDY OF CHANNEL DIS- 
TRIBUTION IN RIVER BASINS, 

Kyoto Univ. (Japan). Dept. of Civil Engineering. 
Tojiro Ishihara, Yoshiaki Iwasa, and Takuma 
Takasao. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 47, p 361-369, 1967.9 p, 4 fig. 


Descriptors: *River basins, *Channels, *Stochastic 
processes, *Geomorphology, Channel morphology, 
Statistical models, Networks, Probability, Distribu- 
tion patterns, Shape, Drainage density. 

Identifiers: Drainage basin morphology. 


The geometric structure of channel distribution in 
a river basin is a basic characteristic for the mathe- 
matical analysis of flood runoff as intensive 
hydrologic phenomena and for the quantitative 
evaluation of long range variations in configuration 
of river basin and runoff pattern. The stochastic 
process of the formation of channel distribution in 
a river basin under the action of external agency is 
analyzed by a model constructed in terms of the 
concept of order in quantitative geomorphology, 
the theory of geometric network, and the proba- 
bilistic approach. The mathematical analysis dis- 
closes the probabilistic characteristics of geometric 
quantities composing the channel distribution, and 
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it is concluded that the channel distribution con- 
verges to three statistical laws under the equilibri- 
um condition. (Knapp-USGS) 


W70-03707 

STATISTICAL CONSIDERATION IN RIVER 
MORPHOLOGY, 

Institute for Water Resources, Belgrade (Yu- 
goslavia). 


Stevan Bruk, and Miodrag Bozinovic. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 48, p 370-375, 1967. 6 p,6 fig, 2 ref. 


Descriptors: *River basins, *Channels, *Stochastic 
processes, *Geomorphology, *Channel morpholo- 
gy, Statistical models, Networks, Probability, Dis- 
tribution patterns, Shape, Drainage density, Sedi- 
ment transport, Bed load, Alluvial channels, Mean- 
ders. 

Identifiers: River basin morphology, 
processes, Morava River (Yugoslavia). 


Ergodic 


The development of alluvial rivers may be con- 
sidered as a stochastic process, the channel 
geometry being a random function of position and 
time. Consequently, statistical techniques must be 
used in the description of bed morphology, defining 
the channel geometry and other values by means of 
distribution functions and statistical moments. Au- 
tocorrelation analysis of the channel geometry 
leads to characteristic lengths by which the mean- 
dering can be statistically described. Admitting that 
the development of an alluvial bed is an ergodic 
and stationary process, time averages and distribu- 
tion functions can be replaced by space averages 
and distribution functions (taken along the river), 
by which long term predictions of values like the 
average bed-load transport can be made with suc- 
cess. The example given refers to the Morava River 
in Yugoslavia. (Knapp-USGS) 

W70-03708 


ADAPTIVE FILTERS FOR TREND EX- 
TRAPOLATION OF RUNOFF RECORDS, 
Deutsche Akademie der Wissenschaften zu Berlin 
(East Germany). Inst. for Physical Hydrography. 
For primary bibliographic entry see Field 07C. 
W70-03710 


UNIFIED VIEW OF DIFFUSION AND DISPER- 
SION, 

Illinois Univ., Urbana. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 08B. 
W70-03729 


MOTION OF TWO DIMENSIONAL STARTING 
PLUME, 

Waterloo Univ. (Ontario). Dept. of Mechanical 
Engineering; and New South Wales Univ., Kensing- 
ton (Australia). 

For primary bibliographic entry see Field 08B. 
W70-03731 


LABORATORY TESTS OF SPRAYABLE 


MATERIALS FOR RUNOFF INDUCEMENT ON 
A LOESSIAL SOIL, 


Hebrew Univ., Jerusalem (Israel). Faculty of 
Agriculture; and National Univ. Inst. of Agricul- 


ture, Rehovoth (Israel). Volcani Inst. of Agriculure 
Research. 


D. Hillel, A. Schwartz, R. Steinhardt, and E. 
Rawitz. 


Israel Journal of Agricultural Research, Vol 19, No 
1, p 3-9, Jan 1969. 1 tab, 2 fig, 7 ref. 


Descriptors: *Arid lands, *Waterproofing, *Water 


harvesting, *Surface runoff, *Soil treatment, Infil- _ 


tration, Soil structure, Surface sealing, Laboratory 
tests, Asphalt, Rainfall simulators, Surface sealing, 
Soil sealants, Emulsions, Rates of ai plication. 
Identifiers: *Israel, Fuel oil, Latex, Wax. 


ee 


This is one of a series of reports by Hillel and col- 
leagues on studies conducted to. determine effec- 
tive means of increasing runoff from slopes to 
planted areas. The work was conducted in arid 
Israel. This paper reports results of laboratory trials 
of 4 chemical treatments intended to seal or water- 
proof the soil surface to increase the runoff-rainfall 
ratio. Light fuel oil, latex, asphalt and wax were 
tested on soil-filled runoff boxes using a rainfall 
simulator. The treatments were found to produce 3 
effects: hydrophobic, structure stabilizing and. sur- 
face sealing. Low application rates tended to stabil- 
ize structure, but at higher applications, the sealing 
effect occurred and the runoff ratio was greatly in- 
creased. Fuel oil appeared to be the most efficient 
material. for achieving the desired runoff increases. 
(Crouse-Arizona) 

W70-03804 


ON THE EXTREME VALUE DISTRIBUTION 
FOR DESCRIBING ANNUAL FLOOD SERIES, 
New South Wales Univ., Kensington (Australia). 
S.H. Huxham, andC. A. McGilchrist. 

Water Resources Research, Vol 5, No 6, p 1404- 
1405, Dec 1969. 2 p, 1 fig, 9 ref. 


Descriptors: *Floods, 
*Probability, Statistical 
Flood forecasting. 

Identifiers: Extreme value analysis. 


*Frequency analysis, 
methods, Forecasting, 


Some criticisms concerning the use of the extreme 
value distribution for annual flood series are con- 
sidered. The extreme value distribution can now be 
fitted easily and efficiently to extreme data. 
Although the theoretical extreme value distribution 
is only an asymptotic result, for moderate sample 
sizes an extreme value distribution with parameters 
different from the theoretical ones is often a good 
fit to the data. (Knapp-USGS) 

W70-03854 


A PEAK DISCHARGE RELATION FOR INTER- 
MEDIATE DRAINAGE BASINS, 

Queen’s Univ., Kingston (Ontario). 

W.E. Watt, and R. J. Kennedy. 

Water Resources Research, Vol 5, No 6, p 1406- 
1409, Dec 1969. 4p, 4 fig, 4 ref. 


Descriptors: *Peak discharge, *Flood forecasting, 
*Probability, Streamflow forecasting, Statistical 
methods, Frequency analysis, Routing. 

Identifiers: Intermediate drainage basins, Ontario 
(Canada). 


For ungaged drainage basins of intermediate size, a 
peak discharge-frequency relation may be deter- 
mined from a frequency distribution of rainfall ex- 
cess and a method for relating peak discharge to 
rainfall excess. For short-period hydrographs a 
one-parameter peak discharge relation employing 
the basin lag is satisfactory. Analysis of the records 
of 45 isolated intense storms on 12 drainage basins 
in southern Ontario provided satisfactory confir- 
mation of the above relation. (Knapp-USGS) 
W70-03855 


A TEN-UNIT WATER LEVEL SENSING AND 
RECORDING SYSTEM, 

Maryland Univ., College Park. 3 

For primary bibliographic entry see Field 07B. 
W70-03857 


ESTIMATION OF STATISTICAL PARAME- 
TERS FOR ANNUAL RIVER FLOWS, 
Universidad Nacional del Zulia, 
(Venezuela). 

Ignacio Rodriguez-Iturbe. 

Water Resources Research, Vol 5, No 6, p 1418- 
1421, Dec 1969. 4p, | fig, 2 tab, 9 ref. 


Maracaibo 


Descriptors: *Streamflow forecasting, *Statistical 
models, Statistical methods, Markov processes, 
Sampling, Correlation analysis, Time series analy- 
sis. 

Identifiers: Annual river flow series. 


a 


A first order Markov process is chosen as represen- 
tative for annual river flows. The normalized stan- 
dard errors of the estimates of the mean, the vari- 
ance, and the first autocorrelation coefficient are 
shown as functions of the sample size for a river 
which is considered to have average statistical 
characteristics. The theoretical analysis is comple- 
mented with a study of the variations with sample 
size of the main statistical parameters of three 
rivers with a large amount of data. On the average 
between 40 and 60 years of data are desirable to 
estimate the mean and the variance. The normal- 
ized standard error grows rapidly with any 
diminishing of the sample size. Beyond this range 
the normalized standard error of estimate 
decreases slowly with lengthening sample size. 
Large errors appear to be common in estimating 
the first autocorrelation coefficient, even for series 
whose length is much longer than is normally 
found. (Knapp-USGS) 

W70-03858 


COMPARISON OF SMART AND 
SCHEIDEGGER STREAM LENGTH MODELS, 
re Watson Research Center, Yorktown Heights, 
J.S. Smart. 

Water Resources Research, Vol 5, No 6, p 1383- 
1387, Dec 1969.5 p, | tab, 11 ref. 


Descriptors: *Drainage patterns (Geologic), 
*Statistical models, Drainage density, Networks, 
Tributaries, Statistical methods, Geomorphology, 
Channel morphology. 

Identifiers: *Stream length models, Stream order. 


The Smart and Scheidegger stream length models 
are compared and shown to have similar concepts. 
Discrepancies in the general conclusions reached 
by the two authors arise from different methods of 
developing the models and of making comparisons 
with observation. The results of analysis of 
Scheidegger’s procedures and the results of tests 
designed to avoid some of the difficulties encoun- 
tered there fail to lend any support to. the sug- 
gestion that interior link lengths increase with 
stream order. (Knapp-USGS) 

W70-03862 


CONSTRAINED RANDOM WALK MEANDER 
GENERATION, 

IBM Watson Research Center, Yorktown Heights, 
N.Y. 

Alvin J. Surkan, and Joseph Van Kan. 

Water Resources Research, Vol 5, No 6, p 1343- 
1352, Dec 1969. 10p, 11 fig, 2 tab, 9 ref. 


Descriptors: *Drainage patterns (Geologic), 
*Statistical models, *Meanders, *Stream erosion, 
Sediment transport, Statistical methods, Monte 
Carlo method, Stochastic processes, Markov 
processes. 

Identifiers: *Random-walk models. 


Analyses of meander data and comparison of 
models based on von Schelling’s theory of random 
walks for isotropic Gaussian deviations yield con- 
straints satisfactory for simulation of realistic 
meander paths. Runge-Kutta solutions of the dif- 
ferential equation for most probable paths exhibit 
excessive regularity. Calculation of correlation 
functions, transition probability matrices, and 
second moments for natural meander data as a 
function of segment direction reveals important de- 
pendency on segment ordering and shows isotropic 
random walk models to be untenable. Neither the 
directions, curvatures, nor their changes in natural 
meanders are Gaussian independent. Necessary 
constraints on random walk deviations for simulat- 
ing meanders include a significant positive correla- 
tion for adjacent curvatures and directions and 
often a negative one between the curvature 
changes. Both result from azimuth dependence in 
the second moment of the curvature. The applica- 
tion of a directional property of meander curva- 
tures makes possible (1) simulation of realistic 
meander paths, (2) statistical determination of flow 
direction, and (3) numerical evidence of a un- 
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directional flow origin for any meander-like path. 
(Knapp-USGS) 
W70-03866 


A WORKING MODEL FOR THE VARIATION 
IN STREAM WATER CHEMISTRY AT THE 
HUBBARD BROOK EXPERIMENTAL FOREST, 
NEW HAMPSHIRE, 

Dartmouth Coll., Hanover, N.H.; Yale Univ., New 
Haven, Conn.; Geological Survey, Washington, 
D.C.; and Forest Service (USDA), Durham, N.H. 
For primary bibliographic entry see Field 02K. 
W70-03867 


FLOOD PLAIN INFORMATION, LOOKING- 
GLASS RIVER, CLINTON COUNTY, 
MICHIGAN. 

Corps of Engineers, Detroit, Mich. 

For primary bibliographic entry see Field 04A. 
W70-03868 


DISTRIBUTION OF INTERIOR LINK 
LENGTHS IN NATURAL CHANNEL NET- 
WORKS, 

IBM Watson Research Center, Yorktown Heights, 
N.Y. 

J.S. Smart. 

Water Resources: Research, Vol 5, No 6, p 1337- 
1342, Dec 1969. 6 p, 2 fig, 3 tab, 13 ref. 


Descriptors: *Drainage patterns (Geologic), 
*Statistical models, Drainage density, Tributaries, 
Statistical methods, Geomorphology, Channel 
morphology. 

Identifiers: Nonparametric statistics. 


Interior link lengths were measured for 10 channel 
networks with magnitudes between 80 and 200. 
Nonparametric statistical methods were used to 
test the hypothesis that link length is independent 
of link magnitude. Four of the networks show no 
significant change (5% level) of link length with 
magnitude. Some of the other networks do have 
significant changes. in link length, but the exact 
number depends on the nature of the alternative 
hypothesis. Half of the observed changes were posi- 
tive and half were negative. (Knapp-USGS) 
W70-03878 


PURPOSE AND PERFORMANCE OF PEAK 
PREDICTIONS, 

Pennsylvania State Univ., University Park, Pa. 
Dept. of Civil Engineering; and Colorado State 
Univ., Fort Collins. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 04A. 
W70-03887 


DISCRIMINATING THE CHANGE IN MEANS 
OF HYDROLOGIC VARIABLES, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 04A. 
W70-03888 


TRENT BASIN STOCHASTICS, 
Manchester Univ. (England). Dept. of Engineer- 


ing. 
Harmindar S. Takhar. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 81, 
p 648-658, 1967. 11 p, 2 fig, 1 tab. 


Descriptors: *Streamflow, *Stochastic processes, 
Statistical methods, Statistical models, Stream 
gages, Data collections, Hydrologic data. 
Identifiers: *England, *River Trent. 


The River Trent is one of the main British rivers. 
The actual headwaters rise on the springs of the 
Millstone Grit deposits of the Upper Carboniferous 
System of rocks at an approximate height of 926 
feet above sea level. The total length of the River 
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Trent from the highest headwater stream to the 
Trent Falls is 173.20 miles draining a total of Non- 
Tidal area of 3178.68 square miles through dif- 
ferent conurbations and morphological situations. 
A quantitative study of some simple statistical 
parameters derived from the daily mean flows of 
the entire Trent basin is made. Qualitative in- 
ferences are drawn from these statistical parame- 
ters about the nature of the flows to be expected. 
Spatial and temporal variations of these parameters 
are shown to reflect in the corresponding behaviors 
of the river flows. Arguments are also initiated to 


relate the significance of the simple river 
stochastics to the existing geology of the basin. (K- 
napp-USGS) 

W70-03902 

GENERALIZED DROUGHT SEQUENCE 
PROBABILITIES FOR STORAGE-DRAFT- 
FREQUENCY ANALYSIS, 


University of the Witwatersrand, Johannesburg 
(South Africa). Dept. of Hydraulic Engineering. 
Desmond C. Midgley. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 57, 
p 443-450, 1967. 8 p, 2 fig, 8 ref. 


Descriptors: *Streamflow forecasting, *Statistical 
methods, *Mass curves, Probability, Equations, 
Duration curves, Hydrographs, Rainfall-runoff 
relationships, Stage-discharge relations, Stream 
gages, Networks, Data collections, Water storage. 
Identifiers: Stream gaging. 


Independent deficient flow sequences of increasing 
duration, abstracted from the streamflow data of 
rivers having relatively long records, were sub- 
jected to extreme value analysis (Gumbel). The or- 
dinates of the resulting families of annual mass 
curves, having recurrence interval as parameter, 
were rendered dimensionless by dividing by mean 
annual riverflow and were then generalized on a re- 
gional basis. An empirical equation was developed 
to describe the resulting families of critical mass 
curves and the characteristic constants of the equa- 
tion were evaluated for several regions of South 
Africa. (Knapp-USGS) 

W70-03904 


A PRINCIPAL COMPONENT ANALYSIS OF 
SURFACE RUNOFF DATA FROM A NEW ZEA- 
LAND ALPINE WATERSHED, 
Harvard Univ., Cambridge, Mass. Dept. of En- 
ent and Applied Physics. 

eo M. Eiselstein. 
French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 61, 
p 479-489, 1967. 11 p, 7 tab, 15 ref. 


Descriptors: *Rainfall-runoff _ relationships, 
*Statistical methods, *Unit hydrographs, *Correla- 
tion analysis, Small watersheds, Antecedent 
precipitation, Infiltration, Evapotranspiration, 
Regression analysis, Synthetic hydrology, Statisti- 
cal models. 
Identifiers: *New Zealand, Principal component 
analysis. 


The analysis of surface runoff data from small 
watersheds by principal component analysis with 
varimax rotation of the factor weight matrix is 
discussed. An example of principal component 
regression analysis applied to surface runoff data 
from an _ experimental watershed near 
Christchurch, New Zealand is presented. It is sug- 
gested that this analysis method would be suitable 
for correlating the surface characteristics of a small 
watershed with the parameters of a unit hydro- 
graph model. Principal component regression anal- 
ysis with varimax rotation of the factor weight 
matrix could therefore be used for the ’synthesis’ of 
flow records for ungaged small watersheds. (K- 


W70.03908. 


APPLICATION OF RUNS TO HYDROLOGIC 
DROUGHTS, a 
Vermont Univ., Burlington. Dept. of Civil En- 
gineering; and Colorado State Univ., Fort Collins. 
Dept. of Civil Engineering. 

Richard N. Downer, M. M. Siddiqui, and V. 
Yevjevich. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 63, 
p 496-505, 1967. 10 p, 4 fig, 1 tab, 1 ref. 


Descriptors: *Droughts, *Streamflow forecasting, 
*Rainfall-runoff relationships, *Time series analy- 
sis, Stochastic processes, Probability, Statistical 
methods, Statistical models, Synthetic hydrology. 
Identifiers: Drought statistics, Statistical runs. 


On the basis of the theory of runs, an objective 
definition of hydrologic drought is set forth. The 
definition takes into account both the duration and 
magnitude of the drought. Two concepts are out- 
lined: that of the run-length, which indicates the 
duration of the drought; and that of run-sum, which 
indicates the magnitude of the drought. Once the 
reference value or the probability of the reference 
value for the drought has been selected, the defini- 
tion can be objectively applied to any time series. 
Equations of the properties of run-length and run- 
sum are derived analytically for independent ran- 
dom variables and applied to the independent nor- 
mal standard variable. The data generation method 
was used on the independent normal standard vari- 
able to check the analytical solutions. The com- 
parison indicated that the data generation method 
was satisfactory, and it was then applied to the in- 
dependent standard log-normal variable with vari- 
ous skewnesses to derive its properties of runs. (K- 


napp-USGS) 
W70-03909 
EFFECTS OF SAMPLING INTERVAL, 
PERIODICITY, DEPENDENCE AND 


SKEWNESS ON EXTREME VALUES, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

David F. Kibler, and Vujica Yevjevich. 

French resume included. Research sponsored by 
National Science Foundation. Proceedings of Inter- 
national Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 67, 
ea 1967. 9 p, 11 fig, 3 ref. NSF Grant GK- 


Descriptors: *Streamflow forecasting, *Flood 
forecasting, *Statistical methods, *Probability, 
Sampling, Hydrographs, Duration curves, Mass 
curves, Time series analysis, Stochastic processes, 
Syarnenen drology. 

Identifiers: Extreme value theory. 


In order to test the validity of extreme value theory 
as applied to hydrologic extremes, a study has been 
made of the effects of sampling interval (in which 
the extreme value is selected), periodicity, depen- 
dence, and skewness on the frequency distributions 
of extreme values. A standard normal initial dis- 
tribution is first obtained by data generation 
techniques. Periodicity, dependence, and skewness 
are superimposed on the initial standard normal 
distribution. The Gumbel double-exponential dis- 
tribution curve is then fitted to the generated ex- 
tremes and distribution parameters, and dispersion 
index and mode are computed. Results are 
presented as a series of graphical plots which illus- 
trate the distribution parameters as they vary with 
changing sampling intervals, harmonic amplitude, 
sequential dependence, and skewness in the initial 
distributions. (Knapp-USGS) 

W70-03910 


2F. Groundwater 


STATISTICAL EVALUATION OF SALINITY 
AND NITRATE CONTENT AND TRENDS 


BENEATH URBAN AND AGRICULTURAL 
AREA-FRESNO, CALIFORNIA, ’ 
Agricultural Research Service, Fresno, Calif. 
Groundwater Recharge Field Station. 

For primary bibliographic entry see Field 05B. 
W70-03649 


CATALOG OF INFORMATION ON WATER 
DATA, EDITION 1968 - INDEX TO GROUND- 
WATER STATIONS, 

Geological Survey, Washington, D.C. Office of 
Water Data Coordination. 

J.R. Rapp, W. W. Doyel, and E. B. Chase. 

Report available at no cost from OWDC, US 
Geological Survey, Wash, DC, 20242. Geological 
Survey Water Data Catalog, 1969. 657 p, 1 fig, 1 
exhib, 4 tab. 


Descriptors: *Data collections, *Hydrologic data, 
*Documentation, *Surveys, *Groundwater, Water 
wells, Data storage and retrieval, Networks, Moni- 
toring, Sampling, Instrumentation, Stations, Libra- 
ries, Investigations. 

Identifiers: *Catalog of Information on Water 
Data. 


An index is presented for use in retrieving data on 
groundwater measuring stations, from the Catalog 
of Information on Water Data, a record of activities 
in water data collection in the U.S. The Catalog is a 
file of information that is accessible through data- 
retrieval procedures--it contains information about 
water-data acquisition activities but does not con- 
tain the actual data, which must be obtained from 
the reporting agencies. Input to the Catalog con- 
sists of information supplied by Federal, State, and 
local agencies that acquire water data directly in 
the field and laboratory. All information is stored 
on media suitable for data processing, supple- 
mented by microforms and maps. Information from 
the Catalog (output) is made available through in- 
dexes such as this publication, which is the index to 
the groundwater section of the Catalog. The in- 
dexes help the water-data user determine the data 
that are available for an area and also the data 
available from a reporting agency. The indexes to 
the ’Catalog of Information on Water Data’ are in- 
dexes to separate sections of the Catalog. These in- 
dexes are designed to help the user determine what 
data are available that might serve his needs. In this 
index to groundwater stations, the stations are 
grouped (1) by States, (2) by counties within the 
States, and (3) by agencies within the counties. (K- 
por 5 alee 

W70-03658 


BIBLIOGRAPHY OF THE GROUNDWATER 
RESOURCES OF NEW YORK THROUGH 1967, 
Geological Survey, Albany, N.Y. 

R. D. MacNish, R. C. Heath, L. E. Johnson, R. A. 
Wilkens, and R. D. Duryea. 

New York State Water Resources Commission Bul- 
letin 66, 1969. 186 p, 3 fig, 2 index. 


Descriptors: *Bibliographies, | *Groundwater, 
*New York, *Water resources, Water supply, 
Aquifers, Water wells, Water resources develop- 
ment, Water levels, Surveys, Data collections, 
Hydrologic data, Information retrieval. 

Identifiers: Water Resources Bibliography. 


A bibliography lists the groundwater resources stu- 
dies in New York through 1967. Considerable in- 
formation concerning New York water-bearing 
strata is available in a large variety of publications. 
The purpose of this bibliography is to list all these 
references in a single publication as an aid to future 
studies of New York’s groundwater resources. In 
addition to the annotated bibliography, which sum- 
marizes the contents of each reference, a large part 
of the report is allocated to location and subject in- 
dexes of the references. The location index allows 
the reader to look under a specific area and find all 


publications dealing with any aspect of the ground- 


water resources of that area. The subject index per- 
mits the reader to look under the principal subjects 
related to groundwater resources and find material 
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related to areas in New York published on a 
specific subject. Published reports on the ground- 
water resources of New York range from detailed 


reports on small areas to general reports covering 
the entire State. (Knapp-USGS) 
W70-03659 


COMPILATION OF RESULTS OF AQUIFER 
TESTS IN TEXAS, 

Geological Survey, Austin, Tex. 

B.N. Myers. 

Report published and distributed by the Tex Water 
Development Bd, P.O. Box 12386, Austin, Tex, 
78711. Texas Water Development Board Report 
98, July 1969. 532 p, 4 fig, 1 tab, 8 ref. 


Descriptors: * Aquifers, *Texas, *Specific capacity, 
*Aquifer characteristics, *Data collections, 
Hydrologic data, Permeability, Drawdown, Trans- 
missivity, Hydrologic properties, Documentation, 
Information retrieval. 

Identifiers: * Aquifer testing, Pumping tests. 


Aquifer tests made in Texas are compiled and eval- 
uated. Some of the tests were conducted with little 
or no prior knowledge of the geologic framework 
of the aquifer; consequently, the reliability of such 
tests was questionable. However, on the basis of ad- 
ditional field testing or supporting geologic data, a 
few of the initially calculated results (some of 
which have been published) were revised. The 
form in which the material is presented is probably 
complete enough to permit the user of the data to 
reevaluate the results or make other interpreta- 
tions. The data are grouped by county and where 
possible the latitude and longitude of the well are 
given. (Knapp-USGS) 

W70-03660 


CATALOG OF INFORMATION ON WATER 
DATA, EDITION 1968 - INDEX TO AREAL IN- 
VESTIGATIONS AND MISCELLANEOUS AC- 
TIVITIES, 

Geological Survey, Washington, D.C. Office of 
Water Data Coordination. 

For primary bibliographic entry see Field 02E. 
W70-03663 


GEOLOGY AND GROUNDWATER 
RESOURCES OF OCEAN COUNTY, NEW JER- 
SEY, 

Geological Survey, Trenton, N.J. 

Henry R. Anderson, and Charles A. Appel. 

New Jersey State Division of Water Policy and 
Supply Special Report 29, 1969. 93 p, 29 fig, 10 
tab, 20 ref. 


Descriptors; *Water resources, * Aquifers, 
*Groundwater, *New Jersey, Water yield, Water 
levels, Water quality, Water supply, Artesian wells, 
Water wells, Data collections, Hydrologic data, 


Hydrogeology. 
Identifiers: Ceeea County (NJ). 


The aquifers of Ocean County, New Jersey, are 
continental, near-shore marine, beach, or deltaic 
deposits of porous sand and gravel; the confining 
beds are chiefly deeper water marine deposits of 
clay and glauconite. Generally, the Coastal Plain 
formations are more permeable near their outcrop, 
where shallow-water deposits occur, than downdip 
where marine clays and glauconites occur. Ground- 
water in Ocean County is obtained principally from 
four artesian aquifer systems and a water-table 
aquifer. The formations of Cretaceous age form an 
artesian aquifer system 600 to 2,000 feet thick. 
Well yields of 500 to 1,000 gpm can be expected. 
Potable water in the aquifer system is soft (29 to 51 
ppm hardness) and is generally high in iron content 
(0.66 to 3.2 ppm). Temperatures of 70 to 90 deg F 
make the water less desirable than shallow water 
for cooling HU det (Knapp-USGS) 

W70-0367 


UPCONING OF FRESH WATER-SEA WATER 


INTERFACE BELOW PUMPING WELLS, 
FIELD STUDY, 


Ministry of Agriculture, Jerusalem (Israel). 
Hydrological Service; and Water Planning for 
Israel Ltd., Tel-Aviv. 

For primary bibliographic entry see Field 04B. 
W70-03677 


FORMATION AND GEOLOGICAL ROLE OF 
GROUNDWATERS, 

Leningrad State Univ. (USSR). 

A. Ye. Khod’kov, and G. Yu. Valukonic. 
Leningrad, Izdatel’stvo Leningradskogo 
Universiteta, 1968. 216 p, 23 fig, 23 tab, 326 ref. 


Descriptors: *Groundwater, *Groundwater 
recharge, *Hydrogeology, *Water structure, Water 
types, Water chemistry, Water circulation, Water 
sources, Fluid mechanics, Sediments, Density, 
Sedimentation, Atmospheric physics, Geochemis- 
try, Infiltration, Aquifers. 

Identifiers: Groundwater resources. 


The present status of hydrogeology in the USSR is 
reviewed. Data pertaining to the composition, pro- 
perties, and structure of water and the hydrosphere 
are given and the mechanism, development, and 
the hydrogeological effects of groundwaters are 
analyzed. The monograph contains the following 
chapters: the composition, structure, and proper- 
ties of water; hydrosphere evolution; main genetic 
types of groundwaters and water circulation; the 
types of hydrodynamic zoning and the basic laws 
governing the fluid dynamics of condensing sedi- 
ments; factors and processes of the formation of 
chemical composition of groundwaters; formation 
of groundwaters of sedimentary origin; formation 
of groundwaters of atmospheric origin; geochemi- 
cal role of groundwater migration; and the geologi- 
cal role of groundwaters. (Gabriel-USGS) 
W70-03679 


HYDROLOGIC RECONNAISSANCE OF SKULL 
VALLEY, TOOELE COUNTY, UTAH, 
Geological Survey, Salt Lake City, Utah; and Utah 
Dept. of Natural Resources. Div. of Water Rights. 
J. W. Hood, and K. M. Waddell. 

Utah Department of Natural Resources, Technical 
Publication No 18, 1968. 57 p, 11 tab, 8 fig, 34 ref, 
2 maps. 


Descriptors: *Arid lands, *Utah, *Groundwater, 
*Evapotranspiration, *Water quality, Groundwater 
basins, Groundwater recharge, Precipitation (At- 
mospheric), Groundwater movement, Water 
chemistry, Water yield, Hydrologic budget, Wells, 
Surface waters, Hydrogeology, Surveys. 

Identifiers: *Skull Valley (Utah). 


Skull Valley is about 50 miles long extending 
northward from Lookout Pass to the Great Salt 
Lake. The main groundwater supply underlies 
about 230,000 acres of unconsolidated rocks of the 
late Tertiary and Quaternary. All water input is 
precipitation, most of which falls on the surround- 
ing mountains. Total annual estimated recharge 
ranges from 30,000 to 50,000 acre feet of which 
about 80 to 90% is lost to evapotranspiration. 
Perennial groundwater yield is estimated at 10,000 
acre feet or less. Water quality is generally very 
poor with dissolved solids ranging up to 17,000 
ppm. An estimated one million acre feet is of quali- 
ty suitable for irrigation or domestic use. Most of 
this lies under the alluvium bordering the moun- 
tains on the south and eastern sides of the valley. 
(Crouse-Arizona) 

W70-03811 


ANISOTROPIC PERMEABILITY OF FRAC- 
TURED MEDIA, 

Colorado School of Mines, Golden. 

David T. Snow. ‘ 

Water Resources Research, Vol 5, No 6, p 1273- 
1289, Dec 1969. 17 p, 5 fig, 5 plate, 32 ref. 
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Descriptors: *Permeability, *Anisotropy, *Porous 
media, *Fractures (Geology), *Mathematical 
models, Model studies, Darcys law, Statistical 
models, Mathematical studies, Discharge (Water), 
Flow, Groundwater movement. 

Identifiers: Anisotropic permeability, Fractured 
porous media. 


The mathematical equivalents of parallel plate 
Openings are used to simulate real fractures 
dispersed in orientation, distributed in aperture, 
and of arbitrary spacing. The discharge of each 
conductor is a second rank tensor proportional to 
the cube of aperture and to the projection of a 
hydraulic gradient generally parallel to no conduc- 
tor. Components of discharge through each inter- 
secting conductor and components of discharge 
through intervening pervious blocks may be added. 
The reciprocal of specific surface of the fracture 
system is a weighting factor for the tensor sum, 
which is the anisotropic Darcy’s law permeability 
of an equivalent continuous medium. Special cases 
of one, two, and three joint sets are modeled by ap- 
plying Monte Carlo methods to pair orientations of 
individual planes sampled from Fisher dispersions 
with apertures sampled from skewed normal dis- 
tributions. Statistics of the orientation of principal 
axes and of principal permeabilities are developed 
to show the relationship between joint geometry 
and anisotropy and to assess its variations. (Knapp- 
USGS) 

W70-03870 


DETERMINING SPECIFIC YIELD OF THE 
OGALLALA AQUIFER BY THE NEUTRON 
METHOD, 

Agricultural Research Service, Bushland, Tex. 
Southwestern Great Plains Research Center. 

Ordie R. Jones, and Arland D. Schneider. 

Water Resources Research, Vol 5, No 6, p 1267- 
1272, Dec 1969. 6 p, 5 fig, 2 tab, 10 ref. 


Descriptors: *Specific yield, *Aquifers, *Alluvium, 
*Nuclear moisture meters, Texas, Instrumentation, 
Surveys, Radioactivity, Water levels, Water level 
fluctuations, Permeability. 

Identifiers: Ogallala Formation, Neutron moisture 
meters, Pumping tests, Aquifer testing. 


The specific yield of the Ogallala formation, a 
water table aquifer, was determined with a neutron 
moisture meter. An access tube penetrated a 12- 
foot section of the aquifer. This section was satu- 
rated by recharging water to the aquifer and then 
dewatered by pumping for 11 days. The specific 
yield of the aquifer was calculated from neutron 
moisture measurements made at saturation after 
most gravity drainage had occurred. The average 
specific yield for 25 measurements made at 1/2- 
foot intervals was 0.22. This value compares 
favorably with the specific yields determined by 
tracer techniques and laboratory analysis of cores. 
However, the specific yield determined by the 
neutron method was 50% greater than the specific 
yield determined by pumping tests. (Knapp-USGS) 
W70-03871 


AVAILABILITY OF GROUNDWATER _ IN 
WAYNE COUNTY, IOWA, 

Geological Survey, Iowa City, Iowa. 

J. W. Cagle. 

Iowa Geological Survey Water Atlas No 3, 1969. 
33 p, 10 fig, 6 tab. 


Descriptors: *Water resources, *Water quality, 
*Groundwater, *Aquifers, *lowa, Nitrates, Saline 
water, Water chemistry, Water supply, Water yield, 
Water wells, Water pollution sources, Geology, 
Glacial drift. 

Identifiers: Wayne County (Iowa). 


Information is presented on the availability and 
quality of groundwater in Wayne County, one of 
several counties in southern Iowa affected by a 
shortage of good-quality water. Only locally and in 
limited areas, or only after extensive water-quality 
treatment, are suitable supplies of groundwater 


Field O02—WATER CYCLE 


Group 2F—Groundwater 


available to satisfy the water needs. Bedrock 
aquifers yield variable small amounts of moderately 
to highly mineralized water. Surficial aquifers com- 
prising glacial drift and alluvium are estimated to 
yield up to 45 gpm in some areas; an availability 
map indicates the areas where water supplies can 
be developed. Dissolved-solids concentrations 
range from about 470 mg/l in the alluvium to over 
3,600 mg/I in the deep (more than 100 feet) glacial 
drift. Many shallow (100 feet or less) supplies 
presently in use contain high concentrations of 
nitrate and chloride, and these concentrations are 
attributed to localized contamination. Wells in the 
alluvium and shallow drift that are properly con- 
structed and located are expected to yield satisfac- 
tory quality water. (Knapp-USGS) 

W70-03879 


RADIOCARBON DETERMINATIONS APPLIED 
TO GROUNDWATER HYDROLOGY, 

Geological Survey, Washington, D.C.; and Geolog- 
ical Survey, Denver, Colo. 

Bruce B. Hanshaw, Meyer Rubin, and William 
Back. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 117-118, 1967. 2 p, 3 ref. 


Descriptors: *Carbon radioisotopes, *Radioactive 
dating, *Groundwater movement, *Tracking 
techniques, *Tracers, Acidity, Alkalinity, Car- 
bonates, Carbon dioxide, Groundwater recharge, 
Saturation, Carbon, Water chemistry, 
Geohydrologic units, Hydrogeology. 

Identifiers: *Groundwater hydrology. 


Field determination of pH, alkalinity and the use of 
stable isotopes can correct some chemical 
problems associated with use of radiocarbon in 
hydrology. These chemical problems are: (1) 
Determination of initial C-14 levels in the recharge 
area; (2) water saturation with respect to car- 
bonate minerals; (3) isotopic exchange after satu- 
ration is attained; and (4) introduction of carbon 
dioxide from noncarbonate sources. The amount of 
nonradiogenic carbon introduced into groundwater 
can be determined by taking advantage of the 
range of C-13 values in nature. Atmospheric car- 
bon dioxide is depleted only slightly in C-13, 
whereas plants, wood and coal are quite depleted in 
C-13. In contrast, carbon dioxide from thermal 
areas is commonly much enriched in C-13. In 
aquifers that contain carbonate minerals, the C-13 
correction can be applied to determine the amount 
of nonradiogenic carbon dilution in order to cor- 
rect the raw C-14 age and calculate a corrected C- 
14 age. Field studies have been conducted in 
selected aquifers (1) to measure the relative C-14 
concentrations and C-13 values; (2) distinguish 
between the waters from different geohydrologic 
environments; (3) calculate velocity of ground- 
water movements; and (4) delineate areas of sig- 
nificant recharge. (Carstea-USGS) 

W70-03890 


DEVELOPMENT OF ISOTOPE METHODS AP- 
PLIED TO GROUNDWATER HYDROLOGY, 
Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotopes. 

For primary bibliographic entry see Field 07B. 
W70-03891 


GROUNDWATER FLOW AND DIRECTION 
MEASUREMENT BY MEANS OF 
RADIOISOTOPES IN A SINGLE WELL, 

J. Mairhofer. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
hey ast Union, p 119-129, 1967. 11 p, 12 fig, 

ref. 


Descriptors: *Groundwater movement, 
*Radioisotopes, *Radioactivity techniques, 
*Tracers, Wells, Tritium, Precipitation (At- 


mospheric), Flow measuremer, ., Aquifers, Permea- 
bility, Nuclear explosions, Hydrogeology. 


Identifiers: *Point dilution method, Groundwater 
flow measurement. 


The point dilution method was used in studies of 
aquifer flow velocity measurements using single, 
cased water wells. The casing was sealed above and 
below the measuring point in the well. The space 
between the screen and hole must be tight in order 
to minimize vertical movement. Radioisotope mea- 
surements of aquifer permeability and groundwater 
movement are discussed. The chemical form of the 
injected tracer must be taken into account to cor- 
rect for adsorption, etc. (Carstea-USGS) 
W70-03892 


USE OF CHEMICAL AND RADIOACTIVE 
TRACERS AT THE NATIONAL REACTOR 
TESTING STATION, IDAHO, 

National Reactor Testing Station, Idaho Falls, 
Idaho. 

Donald A. Morris. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 130-142, 1967. 13 p, 11 fig, 
3 tab, 4 ref. 


Descriptors: *Radioactivity techniques, *Tracers, 
*Tritium, *Groundwater movement, *Tracking 
techniques, Idaho, Waste disposal, Nuclear reac- 
tors, Flow rates, Aquifers, Basalts, Dye releases, X- 
ray fluorescence, Hydrogeology. 

Identifiers: *National Reactor Testing Station, 
Chemical tracers, Radioactive tracers. 


Chemical and radioactive tracers were used in stu- 
dies of the geology and the hydrology of the basalt 
terrane at the National Reactor Testing Station. A 
salt tracer, used near waste disposal from the Idaho 
Chemical Processing Plant, indicated rates of flow 
ranging from 15 to 50 ft/day in the regional ground- 
water reservoir, and a sodium fluorescein dye in- 
dicated an average rate of flow of about 23 ft/day. 
Recent studies using tritium indicated average rates 
of flow of about 54 ft/day based on first arrival and 
from 10 to 13 ft/day based on the arrival of the 
center of mass or maximum tritium concentration. 
Studies of the water perched in the alluvium and 
basalt underlying the Test Reactor Area indicated a 
rate of flow of about 2-10 ft/day. Long-range triti- 
um studies in the regional groundwater reservoir in 
the Central Facilities Area indicated rates of flow 
of 6-8 ft/day under normal hydraulic gradients of 5 
ft/mile at distances of 4-5 miles from points of in- 
jection. (Carstea-USGS) 

W70-03893 


RADIOCARBON AGES OF GROUNDWATER IN 
AN ARID ZONE UNCONFINED AQUIFER, 
Instituto Venezolano de Investigaciones Cien- 
tificas, Caracas. 

M.A. Tamers. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 143-152, 1967. 10 p, 2 fig, 3 
tab, 17 ref. 


Descriptors: *Carbon radioisotopes, *Radioactive 
dating, *Aquifer characteristics, Carbonates, Car- 
bon dioxide, Bicarbonates, Groundwater recharge, 
Saline water intrusion, Water supply, Water 
resources development, Arid climates. 

Identifiers: *Venezuela, *Maracaibo, *Ground- 
water dating. 


The use of the naturally occurring stable isotope C- 
13 was studied to estimate the amount of limestone 
that has dissolved in groundwater. Limestone con- 
tains essentially no C-14, and has 2.5% more C-13 
than plants and 0.8% more than atmospheric car- 
bon dioxide. Advantage can be taken of these dif- 
ferences in C-13 to estimate the contribution of dis- 
solved carbonate derived originally from limestone. 
The dissolved carbon dioxide and bicarbonate con- 
tent in the groundwater aquifer of the city of 
Maracaibo, Venezuela, were used for radiocarbon 
dating. The radiocarbon activities were corrected 
for the dilution of the activity by limestone. The ex- 
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perimental results suggest that the groundwater 
aquifer is not being recharged and at the present 
rate of water consumption, the supply could last 
350 years. If population growth is taken into con- 
sideration, the groundwater aquifer would be ex- 
hausted in less than 80 years. The probability of sea 
water intrusion into the aquifer is discussed. 
(Carstea-USGS) 

W70-03895 


TECHNIQUES OF GROUNDWATER TRACING 
USING RADIONUCLIDES, , 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). 

W. F. Merritt. j 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 169-170, 1967. 2 p, 2 ref. 


Descriptors: *Tracers, *Groundwater movement, 
*Radioisotopes, Tracking techniques, Tritium, 
Gamma rays, Analytical techniques, X-ray analysis, 
Carbon radioisotopes, lodine radioisotopes, 
Phosphorous radioisotopes. 

Identifiers: *Groundwater tracing, Liquid scintilla- 
tion. 


Radionuclide techniques commonly used for trac- 
ing groundwater are discussed. Tritium is cheap, 
easy to handle and moves with groundwater, but is 
difficult to count. Pure beta emitters (Sr-35, P-32, 
C-14) are easy to count, but the last two may be 
fixed by soil bacteria. Gamma emitters (Br-82, I- 
131) can be detected in the field but may require 
shielding during handling. Liquid scintillation, win- 
dowless flow proportional, and well-type crystal 
counting methods were compared. Techniques for 
measuring the direction and velocity of ground- 
water flow used at Chalk River Nuclear Laborato- 
ries are given. (Carstea-USGS) 

W70-03896 


ENVIRONMENTAL TRITIUM STUDIES AT 
THE NATIONAL REACTOR TESTING STA- 
TION, 

Atomic Energy Commission, Idaho Falls, Idaho. 
For primary bibliographic entry see Field O5B. 
W70-03898 


THE USE OF A TRACER TEST TO VERIFY AN 
ESTIMATE OF THE GROUNDWATER 
VELOCITY IN FRACTURED CRYSTALLINE 
ROCK AT THE SAVANNAH RIVER PLANT 
NEAR AIKEN, SOUTH CAROLINA, 

Geological Survey, Aiken, S.C. 

I. Wendell Marine. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
bi ee ne Union, p 171-179, 1967. 9 p, 9 fig, 1 
tab, 8 ref. 


Descriptors: *Tracers, *Crystalline rocks, 
*Groundwater movement, *South Carolina, Struc- 
tural geology, Observation wells, Tritium, 
Radioisotopes, Radioactivity techniques, Radioac- 
tive wastes, Waste storage, Fractures (Geology), 
Tunnels, 

Identifiers; *Savannah River, 
velocity, Schist, Gneiss. 


Groundwater 


The storage of high-level radioactive wastes in un- 
lined tunnels excavated in crystalline rock about 
1500 feet beneath the surface was found to be 
technically feasible at the Savannah River Plant, 
South Carolina. Most of the crystalline rock con- 
sists of schist and gneiss and is nearly impermeable, 
with very few fractures. Estimates of the natural 
groundwater velocity were 0.5 ft/yr in nearly im- 
permeable rock and 5.4 ft/yr for zones of more 
open fractures. The validity of these hydraulic esti- 
mates was tested by using tritium as a tracer and in 
pumping and swabbing tests in observation wells. 


The peak concentration of tritium was reached in ~ 


about one year, yielding an average groundwater 
velocity of 1,760 ft/yr. The predicted average 
velocity for the tracer was 320 ft/yr which is 2.5 


times lower than the measured velocity. (Carstea- 
USGS) 
W70-03899 


SELECTED ANALYTICAL METHODS FOR 
WELL AND AQUIFER EVALUATION, 

Illinois State Water Survey Div., Urbana. 

For primary bibliographic entry see Field 04B. 
W70-03943 


2G. Water in Soils 


INFILTRATION INDUCED SOIL INSTABILI- 
TIES, 

Massachusetts Univ., Amherst. Dept. of Civil En- 
gineering. 


Donald Dean Adrian. 
Groundwater, Vol 8, No 1, p 29-36, Jan-Feb 1970. 


8 p, 6 fig, 7 ref. PHS Grant WP-0026 and FWPCA 
Grant 17070-DZS. 


Descriptors: *Infiltration, *Percolation, *Capillary 
action, Soil water movement, Model studies, 
Hydraulic models, Infiltrometers, Permeameters, 
Hydraulic conductivity, Permeability. 

Identifiers: Infiltration stability, Soil air movement. 


Theoretical analyses predicted and experimental 
observations confirmed a mechanism by which 
strong capillary forces hindered instead of helped 
promote infiltration into soils. Infiltration into an 
unsaturated soil overlying an impermeable barrier 
displaces the air from the soil interstices. Unable to 
escape downward, the air may escape upward in 
bubbles traveling through large pores, or, if the 
pores are small and the capillary forces are large, 
the air is compressed between the wetting front and 
the barrier. This reduces the infiltration rate and 
may-resultin an almost stable wetting front. Under 
certain calculable conditions the air pressure build- 
up is sufficient to cause rupturing of the soil, form- 
ing a cavity. The air-filled cavity breaks the flow 
passages and percolation ceases through pores ter- 
minating in the cavity. Grain size and packing play 
a role by limiting the capillary pressure build-up 
and the bubbling pressure. (Knapp-USGS) 
W70-03648 


FIELD MEASUREMENT AND USE OF SOIL- 
WATER PROPERTIES, 

Oklahoma State Univ., Stillwater. 

J. M. Davidson, L. R. Stone, D. R. Nielsen, and M. 
E. LaRue. 

Water Resources Research, Vol 5, No 6, p 1312- 
1321, Dec 1969. 10 p, 16 fig, 4 tab, 15 ref. 


Descriptors: *Soil water movement, *Hydraulic 
conductivity, *Moisture content, *Hysteresis, On- 
site tests, Mathematical studies, Darcy’s law, 
Drainage, Capillary action, Capillary conductivity. 
Identifiers: Hydraulic conductivity-water content 
relations. 


The hydraulic conductivity versus soil-water con- 
tent relation for different soil depths was measured 
in the field for three soil profiles. The soils varied in 
physical properties from homogeneous to 
heterogeneous with depth and from loamy sand to 
silty clay in surface soil texture. Hydraulic conduc- 
tivity values calculated from drainage data taken 
during different time intervals compared favorably 
with each other and showed no measurable 
hysteresis. The soil-water flux at various soil depths 
with and without evaporation at the soil surface 
was measured. The rate at which water drained 
from each of the profiles was predicted using Dar- 
cy’s equation and some simplifying assumptions. 
The agreement between theoretical and measured 
results is discussed in terms of soil heterogeneity 
with depth. (Knapp-USGS) 

W70-03675 


DESIGN OF A NEUTRON SCATTERING 
WATER CONTENT GAGE FOR SOILS, 
Illinois Univ., Urbana. 


For primary bibliographic entry see Field 07B. 
W70-03686 


DOWNWARD MOVEMENT OF 
MOISTURE TRACED BY 
HYDROGEN ISOTOPES, 
Heidelberg Univ. (West Germany). Physics Inst., 
C-14 Lab. 

U. Zimmermann, K. O. Munnich, and W. Roether. 
In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
ee ere Union, p 28-36, 1967. 9 p, 5 fig, 1 tab, 

ref. 


SOIL 
MEANS OF 


Descriptors: *Soil moisture, *Soil water move- 
ment, *Deuterium, *Tracers, Hydraulic gradient, 
Permeability, Analytical techniques, Evapotrans- 
piration, Groundwater recharge, Hygroscopic 
water, Hydrologic budget, Water balance. 
Identifiers: *Downward soil moisture movement, 
Labeled water. 


Experiments using deuterium confirmed the 
layered movement of soil moisture. Surfaces of 4 sq 
meters representing two German soils were rained’ 
with about 5 mm of water containing 1.5% deuteri- 
um oxide. Soil samples were collected periodically 
to trace the downward movement of the labeled 
water. This labeled layer had a distinguishable 
boundary between the older and younger rainwater 
in soil. The water supply and not the hydraulic 
gradient and permeability is the limiting factor of 
water movement in unsaturated soils. The follow- 
ing systematic errors are listed and_ briefly 
discussed: (1) the depth of water movement may 
vary according to soil irregularities; (2) tagged 
water may be bypassed in both directions; (3) the 
standard moisture determination does not take into 
account the very strongly bound water which may 
be capable of isotopic exchange. Isotope tracing 
provides a method to calculate a balance between 
the amount of rainfall after the date of tagging and 
the fraction of this rain that is still present in soil. 
The difference is considered to be lost by 
evapotranspiration. (Carstea-USGS) 

W70-03689 


YIELD-PROTEIN RELATIONSHIPS IN WHEAT 
GRAIN, AS AFFECTED BY NITROGEN AND 
WATER, 

Nebraska Univ., Lincoln. 

G.L. Terman, R. E. Ramig, A. F. Dreier, and R. A. 
Olson. 

Agronomy Journal, Vol 61, No 5, p 755-759, Sept- 
Oct 1969. 6 fig, 17 ref. 


Descriptors: *Crop production, *Moisture availa- 
bility, *Nitrogen, *Plant growth, *Proteins, 
Semiarid climates, Wheat, Moisture stress, Irriga- 
tion, Dry farming, Water, Nebraska, Soil moisture, 
Soil-water-plant relationships, Crop response. 


The effect of applied nitrogen on wheat yield and 
protein under different moisture conditions was 
tested in semiarid Nebraska. Applied nitrogen in- 
creased total yield if adequate soil moisture was 
available. Under dryland farming conditions where 
the wheat was subject to severe moisture stress, 
there was little or no increase in yield but there was 
a significant increase in protein content. In general 
percentage of protein decreased as yields in- 
creased, but the level of protein at the different 
yield rates was increased with adequate irrigation. 
Moisture supply appeared to be the chief factor 
determining response to applied nitrogen. (Crouse- 
Arizona) 

W70-03800 


SOIL RESPIRATORY ACTIVITY AND OR- 


GANIC MATTER DEPLETION IN AN ARID 


NEVADA SOIL, 

Nevada Univ., Reno. 

S. D. Lyda, and G. D. Robinson. 

Soil Science Society of America, Proceedings, Vol 
33, No 1, p 92-94, 1969. 1 tab, 3 fig, 12 ref. 
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Descriptors: *Soil treatment, *Respiration, *Soil 
microorganisms, *Organic matter, *Arid lands, 
Nevada, Microenvironment, Metabolism, Oxygen 
requirements, Sudangrass, Oats, Alfalfa, Soil 
amendments, Manometers, Oxygen, On-site in- 
vestigations, Soil environment, Sampling. 
Identifiers: *Crop residues. 


High correlations have been observed between soil 
respiratory activity and actual microbial counts. 
During a 4 year period mature crop residues of al- 
falfa, oats, and sudan have been incorporated in an 
irrigated sandy loam in arid southern Nevada in an 
attempt to reduce Phymatotrichum root rot. This 
paper presents the results of this operation in the 
field for 2 years as well as supporting laboratory 
studies of the same residues at various amendment 
rates. In the field a close relationship was noted 
between respiration rate and organic matter con- 
tent which decreased slowly over a 6-month period. 
In the laboratory the same residues were added at 
the 1, 2, 3, and 4% by weight levels. Maximum ac- 
tivity was noted during the first 2 weeks for the 2, 3, 
and 4% levels. Respiration rate was proportional to 
residue concentration. However, increments were 
not additive. The results suggest that a given soil 
could become saturated with organic matter and at 
that point other factors would become limiting on 
respiration, such as available oxygen or accumula- 
tion of metabolic products. (Crouse-Arizona) 
W70-03801 


ROOTZONE SALT PROFILES AND ALFALFA 
GROWTH AS INFLUENCED BY IRRIGATION 
WATER SALINITY AND LEACHING FRAC- 
TION, 

Agricultural Research Service, Riverside, Calif. 
Soil and Water Conservation Research Div.; and 
Agricultural Research Service, Riverside, Calif. 
Salinity Lab. 

C. A. Bower, G. Ogata, and J. M. Tucker. 
Agronomy Journal Vol 61, No 5, p 783-785, Sept- 
Oct 1969. 1 tab, 3 fig, 2 ref. 


Descriptors: *Arid lands, *lIrrigation water, 
*Drainage water, *Saline water, *Plant growth, 
Saline soils, Lysimeters, Alfalfa, California, Root 
zone, Soil-water-plant relationships. 


Alfalfa was grown in 24 lysimeters at Riverside, 
California, with 12 irrigation water salinity and 
leaching fraction treatments. Plant yield was re- 
lated to the salinity that developed in the root zone. 
The first increments of leaching were most effec- 
tive in preventing salt accumulation in the soil. At 
high leaching fractions much of the water applied 
beyond that required for evapotranspiration was of 
little effect in lowering soil salinity. (Crouse- 
Arizona) 

W70-03807 


VAPOR LOSSES THROUGH SOIL MULCH AT 
DIFFERENT WIND VELOCITIES, 

Punjab Agricultural Univ., Hissar (India). Dept. of 
Soils. 

C. L. Acharya, and S. S. Prihar. 

Agronomy Journal, Vol 61, No 5, p 666-669, Sept- 
Oct 1969. 3 tab, 3 fig, 6 ref. 


Descriptors: *Mulching, *Evaporation control, 
*Porosity, *Water vapor, *Wind velocity, Soil 
moisture, Evaporation, Laboratory tests, Soil 
physical properties, Vapor pressure, Arid lands. 
Identifiers: *India, Mulch porosity, Mulch 
thickness, Vapor loss. 


When intervals between irrigations are long, the 
soil surface dries and a large proportion of moisture 
loss occurs in vapor form through the dry surface 
layer. The authors report a laboratory study to 
determine rate of vapor losses with different wind 
velocities and mulch porosities. The soil was a 
sandy loam and the mulch was prepared from a 
sandy loam treated with water repellent polyvinyl 
alcohol. The ratio of evaporation through a dry 
layer to that from a continuously wet surface was a 
function of the thickness of the dry layer over a cer- 
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tain range. Within this range the vapor loss could 
be expressed with a regression equation as a func- 
tion of wind velocity and porosity of the mulch. 
(Crouse-Arizona) 

W70-03808 


RUNOFF INDUCEMENT IN ARID LANDS, 
National and Univ. Inst of Agriculture, Rehovoth 
(Israel). Volcani Inst. of Agriculture Research. 

For primary bibliographic entry see Field 03B. 
W70-03809 


SOIL FACTORS INFLUENCING PERCOLA- 
TION TEST PERFORMANCE, 

Pennsylvania State Univ., University Park. Dept. of 
Soil Science. 

B. D. Derr, R. P. Matelski, and G. W. Petersen. 

Soil Science Society America Proceedings, Vol 33, 
No 6, p 942-946, Nov-Dec 1969. 5 p, 5 tab, 19 ref. 


Descriptors: *Soil water movement, *Percolation, 
Statistical methods, Percolating water, Soil en- 
vironment, Clays, Silts, Soil texture, Slopes, 
Drainage. 

Identifiers: Drainage classes, Fragipans, Subsoil 
consistence, Percolation tests. 


Percolation rates were measured at 250 sites in 
Pennsylvania. Statistical analysis of the data 
showed that there was considerable variation 
between percolation test rates within sites. The 
variability of individual tests between sites on the 
same soil series is generally greater than the varia- 
bility of individual tests within sites. The clay con- 
tents and drainage classes were negatively corre- 
lated. The silt content and coarse fragments of the 
subsoil were positively correlated. Drainage 
classes, fragipans, subsoil texture, surface coarse 
fragments, type and grade of subsoil structure, 
parent material, and slope classes were significantly 
related to percolation rates. Moderately well, 
somewhat poorly, and poorly drained soils were in- 
fluenced by moist subsoil consistence, fragipans, 
subsoil structure grade, and subsoil texture. Soil 
drainage classes are closely related to percolation 
rates. (Carstea-USGS) 

W70-03850 


NUMERICAL METHOD FOR ESTIMATING 
SIMULATANEOUS FLOW OF WATER AND 
SALT IN UNSATURATED SOILS, 

Colorado State Univ., Fort Collins. Dept. of Soil 
Sciences; and Utah State Univ., Logan. Dept. of 
Soils and Meteorology. 

E. Bresler, and R. J. Hanks. 

Soil Science Society America Proceedings, Vol 33, 
No 6, p 827-832, Nov-Dec 1969. 6 p, 5 fig, 13 ref. 
OWRR Project B-008-COLO. 


Descriptors: *Unsaturated flow, *Model studies, 
*Soil water movement, Numerical analysis, Mathe- 
matical studies, Saline soils, Infiltration, Evapora- 
tion, Water distribution (Applied), Diffusion, Ion 


exchange, Fertilizers, Herbicides, Pesticides, Water 
chemistry. 


Identifiers: Unsaturated soils, Salt distribution. 


A numerical solution of noninteracting salt flow 
simultaneously with water in unsaturated soil was 
devised and programmed. Solutions were obtained 
for infiltration, redistribution, and evaporation 
under different wetting and boundary conditions. 
The effect of diffusion on salt distribution was 
neglected in the computations. The method was 
found to give reasonable results for noninteracting 
solutes. When compared with measured total salt 
distribution after one wetting and drying cycle, the 
model gave fairly good results when a source term 
was added to the computations. The method can be 
applied to some practical problems, such as 
leaching of salts and fertilizer movement. (Carstea- 
USGS) 

W70-03851 


INFILTRATION, REDISTRIBUTION, AND SUB- 
SEQUENT EVAPORATION OF WATER FROM 
SOIL AS AFFECTED BY WETTING RATE AND 
HYSTERESIS, : 
Colorado State Univ., Fort Collins. Dept. of Soil 
Science; and Utah State Univ., Logan. Dept. of 
Soils and Meteorology. 

E. Bresler, W. D. Kemper, and R. J. Hanks. 

Soil Science Society America Proceedings, Vol 33, 
No 6, p 832-840, Nov-Dec 1969. 9 p, 10 fig, 1 tab, 
15 ref. OWRR Project B-008-COLO. 


Descriptors: *Soil water movement, *Water 
transfer, *Soils, Columns, Infiltration, Wetting, 
Evaporation, Hysteresis, Flow, Moisture content. 
Identifiers: *Soil columns, Water suction. 


Soil columns were wetted at three different rates 
which caused unequal water content profiles dur- 
ing infiltration. Hysteresis in soil water content- 
water suction relationships has a larger effect on 
water redistribution as the wetting rate increases. 
The effect tends to keep the water content higher 
and the zone of wetting shallower during the redis- 
tribution stage when rates of wetting are faster. At 
any given redistribution time, higher water content 
and lower wetting depth cause the subsequent 
evaporation to be greater. Evaporation was directly 
related to the previous wetting rates. The experi- 
mental results are in agreement with the results of 
numerical solution to water flow equations. 
(Carstea-USGS) 

W70-03852 


COMPARISON OF COMPUTED AND MEA- 
SURED MOISTURE REDISTRIBUTION FOL- 
LOWING INFILTRATION, 

Department of Agriculture, Ottawa (Ontario). Soil 
Research Inst. 

W. J. Staple. 

Soil Science Society America Proceedings, Vol 33, 
No 6.P 840-847, Nov-Dec 1969. 8 p, 10 fig, 1 tab, 
22 ref. 


Descriptors: *Moisture content, *Soil water move- 
ment, *Infiltration, Particle size, Hydraulic con- 
ductivity, Hysteresis, Soils, Diffusivity. 
Identifiers; Water-holding capacity, 
curves, Soil water redistribution. 


Tension 


Redistribution of water was measured in three soils 
following two different initial amounts of infiltra- 
tion. The measured redistribution profiles were 
compared with those computed from the flow 
equation taking into account hysteresis in the dry- 
ing tension vs water content relationship. Agree- 
ment between measured and computed moisture 
profiles was considered satisfactory. A procedure 
was outlined for determining wetting diffusivities 
and conductivities in the wetting front on the basis 
of soil moisture profiles obtained during redistribu- 
tion. The different shapes of the drying scanning 
tension curves provided some insight into the dif- 
ferences in particle size distribution that influence 
the water-holding capacity of soils, (Carstea- 
USGS) 

W70-03853 


THERMO-OSMOSIS THROUGH COMPACTED 
SATURATED CLAY MEMBRANES, 

Ban Research and Development Co., Pittsburgh, 

a. 

C. Dirksen. 

Soil Science Society America Proceedings, Vol 33, 
Me 6p 821-826, Nov-Dec 1969. 6 p, 1 fig, 5 tab, 

ref, 


Descriptors: *Osmosis, *Membranes, *Soil water 
movement, *Water chemistry, Permeability, 
Hydraulic properties, Kaolinite, Bentonite, Sodi- 
um, Temperature, Flow, Unsaturated flow, Clays. 
Identifiers: *Clay membranes, Thermo-osmosis, 
Na-kaolinite, Na-bentonite. 


Hydraulic permeability of saturated Na-kaolinite 


decreased more rapidly with increasing compac- 
tion pressure than did thermo-osmotic permeabili- 


ty. This resulted in a moderate increase of thermo- 
osmotic pressure difference. Sodium bentonite 
showed a decrease in the thermo-osmotic pressure 
difference at a compaction pressure of 7.0 kg/sq 
cm. At the same time, the thermo-osmotic permia- 
bility increased with increasing average tempera- 
ture. Thermal flow of water occurred from the 
warm to the cold side and was generally less than 
that reported for liquid water in unsaturated solids. 
The apparent activation energy of thermo-osmotic 
water transport in Na-bentonite was estimated to 
be about 29 cal/g water; the heat of transport was 
more than 3 orders of magnitude smaller. (Carstea- 
USGS) 

W70-03859 


INFILTRATION RATES AS AFFECTED BY 
DESERT VEGETATION, 

Arizona Univ., Tucson. 

Forest P. Lyford, and Hasan K. Qashu. 

Water Resources Research, Vol 5, No 6, p 1373- 
1376, Dec 1969. 4 p, 3 fig, 3 tab, 4 ref. OWRR Pro- 
ject A-012-ARIZ. 


Descriptors: *Infiltration, *Vegetation effects, 
* Arid lands, Soil-water-plant relationships, On-site 
tests, Soil water movement. 

Identifiers: Paloverde, Creosote bush. 


Infiltration of water into two soils measured at radi- 
al distances from the stems of paloverde (Cercidi- 
um microphyllum) and creosote bush (Larrea 
tridentata) were found to average nearly three 
times greater under plants than in the openings. 
Bulk density was lower and organic matter content 
was higher in topsoil under plants than in the 
opesings (Knapp-USGS) 

W70-03864 


EVALUATION OF FLOW PARAMETERS, 
Department of Agriculture, Ottawa (Ontario). Soil 
Research Inst. 

W. J. Staple. 

Proceedings of Hydrology Symposium No 6 on Soil 
Moisture, Saskatchewan University, Nov 15-16, 
1967, p 81-100, National Research Council, Ot- 
tawa, Canada 1968. 20 p, 3 fig, 2 tab, 32 ref. 


Descriptors: *Soil water movement, *Flow charac- 
teristics, *Unsaturated flow, Hydraulic conductivi- 
ty, Diffusivity, Soil structure, Bulk density, Hydrau- 
lic gradient, Soils, Soil water, Steady flow, Un- 
steady flow, Boundary processes, Hysteresis. 
Identifiers: *Flow parameters. 


The parameters determining water flow through 
unsaturated soil are conductivity or diffusivity 
coefficients. In the simplest situation, when soil 
moisture tension is a unique function of moisture 
content, conductivity K and diffusivity D are pro- 
portionality factors relating flow rates respectively 
to hydraulic and moisture content gradients. It fol- 
lows that K and D may be obtained in flow experi- 
ments in which the relevant flow rates and 
gradients are measured. Conductivity coefficients 
vary a million-fold in the soil moisture range of in- 
terest to hydrologists. No one experimental ar- 
rangement is adequate to obtain K for the whole 
moisture range. Indirect determinations involving 
diffusivity have been used to extend the data to 
drier soils, but for some moisture contents satisfac- 
tory methods are not yet available. In some cases, 
improved conductivity data may be inferred in 
comparing trial computations of moisture move- 
ment with experimentally determined moisture 
rofiles. (Carstea-USGS) 
70-03880 


MECHANICS OF THE MOVEMENT OF 
ed ee AND CHEMICAL SUBSTANCES IN 
Guelph Univ. (Ontario). Dept. of Soil Science. 
zi E. ate aah J. H. M. Aalders. 

roceedings of Hydrology Symposium No 6 on Soil 
Moisture, Saskatchewan University, Nov 15-16, 
1967, p 51-79, National Research Council, Ottawa, 
Canada, 1968. 29 p, 3 fig, 2 tab, 32 ref. 


————— eran 


Descriptors: *Soil water movement, *Dissolved 
solids, *Saturated flow, *Unsaturated flow, Water 
vapor, Diffusion, Air circulation, Convection, In- 
terfaces, Osmotic pressure, Percolation, Chemical 
potential, Adsorption. 

Identifiers: Matric potential, Osmotic potential, 
Gravitational potential. 


There are 3 groups of forces acting on soil water, 
namely, matric, osmotic and body forces. A brief 
description of these forces is given. Isothermal 
liquid and vapor flow theory is applied to soil 
moisture movement. Movement of water through 
both saturated and unsaturated zones is influenced 
by various potentials such as matric, gravitational, 
pressure, adsorption, and chemical. Substances dis- 
solved in soil water or present in soil air can move 
by diffusion or by a combination of diffusion and 
convection. An analysis of the transport processes 
of chemical substances in the liquid or vapor phase 
is included. The interactions taking place at the 
solid-liquid interface can complicate the overall 
transport of water and chemical substances. 
(Carstea-USGS) 

W70-03881 


ELECTRICAL ANALOGUES AND DIGITAL 
COMPUTERS FOR ESTIMATING UNSATU- 
RATED WATER FLOW IN SOILS, 

Agricultural Research Service, Fort Collins, Colo. 
Soil and Water Conservation Research Div. 

R. J. Hanks. 

Proceedings of Hydrology Symposium No 6 on Soil 
Moisture, Saskatchewan University, Nov 15-16, 
1967, p 119-131, National Research Council, Ot- 
tawa, Canada, 1968. 13 p, 6 fig, 19 ref. 


Descriptors: *Soil water movement, *Analog 
models, * Digital computers, Soil moisture, Compu- 
ters, Unsaturated flow, Diffusivity, Dimensional 
analysis, Soils, Model studies, Analog computers, 
Computer models. 

Identifiers: Hydrologic model studies. 


Many complex problems related to water flow 
through soils may be solved by using electrical 
analogs and digital computers. Where diffusivity is 
a constant, solution of unsaturated water flow in 
soils is very convenient. Analog models are quite 
inexpensive. Variables can be easily changed and 
solutions obtained quickly. Analog models are 
good training tools. The main disadvantages of 
analogs are: (1) They are limited to the solution of 
special problems and (2) the solutions are not as 
accurate as those obtained with digital computers. 
For one-dimensional flow, the digital computers 
allow for solution of almost any problem that can 
be formulated. (Carstea-USGS) 

W70-03882 


SIMILITUDE FOR PARTIALLY SATURATED 
FLOW SYSTEMS, 

Department of Agriculture, Lethbridge (Alberta). 
Research Station. 

G.E. Laliberte, A. T. Corey, R. H. Brooks, G. L. 
Corey, and D. B. McWhorter. : 
Proceedings of Hydrology Symposium No 6 on Soil 
Moisture, Saskatchewan University, Nov 15-16, 
1967, p 101-118, National Research Council, Ot- 
tawa, Pipads: 1968. 18 p, 3 fig, 22 ref. 


Descriptors: *Unsaturated flow, *Mathematical 
models, *Hydraulic models, *Soil water move- 
ment, Hydrologic properties, Unsteady flow, 
Steady flow, Soils, Boundary processes, Hysteresis, 
Dimensional analysis. 

Identifiers: Partially saturated flow. 


The use of mathematical and hydraulic models to 
solve hydrological problems is reviewed. When 
mathematical approaches cannot provide solutions 
for physical phenomena, the use of mathematical 
and hydraulic models may prove useful in un- 
derstanding these phenomena. Similitude theory 
was verified in the laboratory for modeling steady 
and transient flow of two immiscible fluids in satu- 
rated and partially saturated soil systems. More 
research is necessary to find solutions of such 


problems as boundary effects, medium-fluid in- 


teractions, entrapped air, and hysteresis. (Carstea- 
USGS) 
W70-03883 


THE EFFECT OF SOIL MOISTURE ON INFIL- 
TRATION AS RELATED TO RUNOFF AND 
RECHARGE, 

Saskatchewan Univ., Saskatoon. Dept. of Agricul- 
tural Engineering. 

Don M. Gray, and D. I. Norum. 

Proceedings of Hydrology Symposium No 6 on Soil 
Moisture, Saskatchewan University, Nov 15-16, 
1967, p 133-153, National Research Council, Ot- 
tawa, Canada, 1968. 21 p, 6 fig, 1 tab, 25 ref. 


Descriptors: *Soil moisture, *Infiltration, 
*Groundwater recharge, *Surface runoff, *Sur- 
face-groundwater relationships, Capillary action, 
Gravitational water, Moisture content, Watersheds 
Nara Capillary conductivity, Moisture tension, 
oils. 

Identifiers: Capillary conductivity-moisture con- 
tent curves, Moisture-tension relationships. 


In the infiltration process, water enters the soil sur- 
face under the combined influences of gravity and 
capillary forces. The rate of infiltration may be 
governed by two separate processes: (1) Entry of 
water through the surface layer and (2) downward 
movement or percolation of water through the soil 
profile. The effects of soil moisture on moisture 
profiles and infiltration rate, the effect of soil 
moisture gradient, and the interrelationships of soil 
moisture and other factors influencing infiltration 
are briefly discussed. Increasing the initial soil 
moisture content increases the velocity at which 
the wetting front moves but decreases the infiltra- 
tion rate. The initial moisture content of the soil af- 
fects the shape of the moisture distribution profile. 
The infiltration potential for soils in a watershed 
could be evaluated from soil moisture measure- 
ments such as: (1) The capillary conductivity- 
moisture content curve; (2) the moisture-tension 
relationship, and (3) an experimental relation 
between the soil moisture content and infiltration 
rate. Infiltration in frozen and unfrozen soils is also 
discussed. (Carstea-USGS) 

W70-03884 


RELATIONSHIPS BETWEEN SOIL MOISTURE 
ACTUAL AND POTENTIAL EVAPOTRANS- 
PIRATION, 

Department of Agriculture, Ottawa (Ontario). 
Plant Research Inst. 

For primary bibliographic entry see Field 02D. 
W70-03885 


FRACTIONATION OF TRITIUM AND DEU- 
TERIUM IN SOIL WATER, 

Geological Survey, Washington, D.C. 

Gordon L. Stewart. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 159-168, 1967. 10 p, | fig, 8 
tab, 5 ref. 


Descriptors: *Radioactive dating, *Tracers, *Deu- 
terium, *Tritium, *Distillation, Soil moisture, 
Clays, Tracking techniques, Ion exchange, Diffu- 
sion, Kaolinite, Montmorillonite, Groundwater 
movement, Surface waters, Sands. 

Identifiers: *Tritium fractionation, *Deuterium 
fractionation, Isotopic exchange. 


Laboratory investigations are being conducted to 
determine the potential capabilities of hydrogen 
isotopes in age-dating techniques and as tracers for 
ground and surface waters. Preliminary results 
show that tritium and deuterium interact with clay 
minerals as water diffuses through Davidson clay. 
The data suggest that two stages characterize this 
interaction with clay minerals: a rapid exchange 
with more labile hydroxyl groups, followed by 
exchange with other structural hydroxyls. The ini- 
tial and rapid exchange was characteristic, but to 
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varying degrees, of all clay minerals used in this in- 
vestigation. Except for tritium in Davidson clay, the 
data were not sufficient to show that additional 
exchange occurs beyond the first stage. The data 
suggest that isotopic exchange and fractionation of 
hydrogen isotopes in the clay-water system may be 
significant for some age-dating and water-tracing 
investigations where water flow is slow through 
some kinds of clays. For many investigations, how- 
ever, this isotope effect is not important, because it 
is small compared with accuracies required of the 
data. As the tracer art progresses, it will become 
possible to apply isotope effect corrections to the 
data. (Carstea-USGS) 

W70-03897 


2H. Lakes 


*SALT-BISCUITS’ - A SPECIAL GROWTH 
STRUCTURE OF NaCl IN SALT SEDIMENTS 
OF THE TUZ GOLU (SALT LAKE’), TURKEY, 
Heidelberg Univ. (West Germany). Sediment 
Research Lab. 

For primary bibliographic entry see Field 02K. 
W70-03671 


ULTRA-LOW VELOCITY MEASUREMENT IN 
A STRATIFIED RESERVOIR BY ISOTOPIC 
CURRENT METER, 

Tennessee Valley Authority, Norris. Engineering 
Lab. 

Rex A. Elder, and Svein Vigander. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 81-84, 1967. 4 p, 4 fig. 


Descriptors: *Thermal stratification, *Radioactivi- 
ty techniques, *Radioisotopes, *Reservoirs, 
*Tracers, Velocity, Iodine radioisotopes, Instru- 
mentation, Current meters, Stratified flow, Flow- 
meters, Flow measurement, Flow rates. 

Identifiers: *Fontana Reservoir, Isotopic current 
meter. 


Field water velocity measurement techniques used 
in TVA’s Fontana Reservoir are described. Ther- 
mal density stratification of a uniformly varying 
type occurs in this reservoir and results in the 
withdrawal occurring from a discrete layer rather 
than through the full depth. The velocities, which 
are in the neighborhood of from 0 to 0.10 ft/sec, 
are measured by means of an instrument that uses 
radioactive iodine as a tracer. This meter was 
developed by the Atomic Energy Commission’s 
Division of Isotopic Development and is termed 
DWICA-1, for Deep Water Isotopic Current 
Analyzer. The instrument also measures the cur- 
rent direction. Use of the described technique per- 
mits in situ flow studies in thermally stratified reser- 
voirs where very low velocities could hardly be 
made previously. (Carstea-USGS) 

W70-03697 


RESULTS OF LIMNOLOGICAL INVESTIGA- 
TIONS ON THE VALLEY RESERVOIRS IN THE 
MORAVA RIVER BASIN, 

Brno Univ. (Czechoslovakia). 

Milos Zelinka. 

Acta sc nat Brno, 2 (12): 1-40, 1968. 24 tab, 3 fig, 
124 ref. 


Descriptors: *Reservoirs, Water quality, Tempera- 
ture, Water utilization, Water resources, Water 
supply, Water development, Epilimnion, Hypolim- 
nion,  Bioindicators, Biological _ properties, 
Physiochemical properties, Irrigation, Recreation, 
Fishing. 

Identifiers: Czechoslovakian reservoirs, Forecast of 
water quality. 


The results of limnological investigations carried 
out in 1952-1964 on the valley reservoirs in the 
Morava River Basin (Czech.) are presented. Tables 
of average results indicate both the basic charac- 
teristics of water composition and the flows in 
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former investigations. The influence of tempera- 
ture of water on the development of biological con- 
ditions and the exploitation rates of water (water- 
supply, irrigation, fish breeding) is discussed. The 
problem of evaluation and prognosis of water quali- 
ty in newly constructed reservoirs is discussed. The 
reference includes reports of the Research Institute 
of Water Management in Brno (Czech:), sum- 
marizing data ascertained by investigations on the 
valley reservoirs in the Morava River Basin. A 
complete list of publications dealing with limnology 
of these reservoirs is also presented. (Novotny- 
Vanderbilt) 

W70-03715 


BACTERIAL POPULATION OF HUMIFIED 
LAKES (IN RUSSIAN), ; 
Akademiya Nauk SSSR, Leningrad. Zoologicheskii 
Institut. 

A. G. Rodina. 

Mikrobiologiya, Vol 38, No 3, p 531-537, May- 
June 1969. 2 fig, 7 tab, 17 ref. 


Descriptors: *Bacteria, *Population, *Lakes, 
*Dystrophic, Biological communities, Eutrophica- 
tion, Oligotrophy, Yeasts, Azotobacter, Sulfur, 
Detritus, Surfaces, Actinomycetes, Iron, Produc- 
tivity, Humic acids, Calcium, Hydrogen ion con- 
centration, Color, Magnesium, Chemistry, Tem- 
perature, Carbon dioxide, Oxygen, Biochemical 
oxygen demand, Silica, Nitrogen, Organic matter, 
Depth, Bottom sediments, Hydrogen sulfide, Hu- 
mus, Pseudomonas, Pigments, Beggiatoa, Clostridi- 
um. 

Identifiers: *Humification, Lake Ladoga region 
(USSR), Mineralization, Spirilla, Physiological 
groups, Caulobacter, Rhodomicrobium vanielli, 
Thiothrix, Thiopedia, Chromatium, Rhabdochro- 
matium, Beggiatoa alba. 


The number of bacterial plankton in humified lakes 
of differing degrees of humification varies within 
wide limits: it is lower than in eutrophic lakes but 
appreciably higher than in. oligotrophic lakes. 
Changes in water chemistry and bottom deposits, 
and especially the establishment of an acid pH, 
create special conditions in a humified lake for the 
cycle of matter, for the development of life in 
general, and for development of bacteria in par- 
ticular. Low mineralization of water and acid pH 
assist the development of special bacterial associa- 
tions and changes in bacterial populations, consist- 
ing of various physiological groups. Nonsporeform- 
ing rods predominate; the ratio of rods to cocci is 
quite close in all lakes. Sporeforming bacteria 
require a higher concentration of nutrients whereas 
many nonsporeforming bacteria extract nutrients 
from diluted solutions. The cenoses composition of 
humified lakes consists of many yeasts, filamentous 
forms and azotobacter-like cells in. the bottom 
water layers, in the pelogen, and various sulfur bac- 
teria on detritus particles and in surface layers; of. 
water. Actinomycetes was noted in Lake Naryad- 
noe and heterotrophic iron bacteria in Lake Solov- 
’enskoe, USSR. (Jones-Wisconsin) 

W70-03948 


AVAILABILITY OF MUD PHOSPHATES FOR 
THE GROWTH OF ALGAE, 

For primary bibliographic entry see Field 05C. 
W70-03955 


CONCEPTS OF EUTROPHICATION AND 
TROPHIC BIOLOGY, 

Oesterreichische Akademie der Wissenschaften, 
Vienna. Lunz Biological Station. 

Franz Ruttner. 

Fundamentals of Limnology, University of Toronto 
Press, p 130-131, 159-165, 1963. 2 fig. 


Descriptors: *Lakes, *Eutrophication, *Biomass, 
*Productivity, Cyanophyta, Nuisance algae, Lim- 
nology, Chlorophyta, Plankton, Phytoplankton, 
Water pollution effects, Wisconsin Zooplankton, 
Tripton, Nannoplankton, Nutrients, Oligotrophy, 
Temperature, Light intensity, Daphnia, Connec- 
ticut, Rotifers. 


Identifiers: | *Concepts, *Trophic biology, 
Anabaena flos aquae, Aphanizomenon:flos aquae, 
Gloeotrichia echinulata, Botryococcus, Plankton 
distribution, Wisconsin Lake Survey, Nitrogen con- 
tent; Lake Erken (Sweden), Lake Mendota (Wis), 
Net plankton, Chlorophyll content, Centrifuge 
method, Calculated volume method, Cyclotella 
comensis, Rhodomonas lacustris, Enotomostraca, 
Diaptomids, Bosmina, Carinthia, Sunda Islands. 


This standard textbook of limnology includes a 
discussion of concepts pertaining to eutrophication 
and trophic ecology of lakes. Mechanical factors 
influencing plankton distribution include density of 
water and plankton, differential water viscosity, 
and turbulent eddy diffusion currents. The follow- 
ing describes formation of nuisance blooms, "In 
calm weather the blue-green algae of the plankton 
rise to the surface in consequence of their ’gas 
vacuoles’ and there aggregate into thick masses, 
often forming a ‘water bloom’ recognizable from 
afar by its blue-green coloration. Anabaena flos 
aquae and Aphanizomenon flos aquae reveal by 
their names that they belong to the group of algae 
that can produce this striking phenomenon.’ Based 
upon a composite definition by others, production 
can be considered as the total amount of organic 
matter, representing balance between assimilation 
and dissimilation, which: forms in a defined period 
from raw. materials supplied. Standing crop is 
defined as the instantaneous living population. Fer- 
tility is the average biomass of a unit volume of 
water within the trophogenic zone, and is governed 
by limiting nutrients, their conversion to organic 
matter occurring in proportion to temperature and 
illumination. Discussion includes a critique of 
techniques. for determination of planktonic 
biomass. (Eichhorn-Wisconsin) 

W70-03959 


THE MYXOBACTERIA TYPE QUOTIENT AS 
AN INDICATOR OF EUTROPHICATION FOR 
SURFACE WATERS, (IN GERMAN), 
Erlangen-Nuremberg Univ. (West Germany). Hy- 
gienisch-Bakteriologischen Institut. 

W. Graf, and P. Sturzenhofecker. 

Archiv fur Hygiene und Bakteriologie, Vol 149, No. 
3/4, p 265-273, 1965. 2 fig, 4 tab, 13 ref. 


Descriptors: *Eutrophication, *Myxobacteria, 
*Surface waters, *Indicators, Biochemistry, Ecolo- 
gy, Plankton, Oxygen, Organic matter, Nitrogen, 
Phosphorus, Calcium, Hydrogen ion concentra- 
tion, Color, Mud, Catalysis, Pigments, Depth, Fish, 
Zooplankton, Sewage, Beaches, Sampling, Carbon 
dioxide. 

Identifiers: *Sporocytophaga cauliformis, 
Uberlinger See (Germany), Biosphere, Trans- 
parency, Catalases, Swarming characteristic, 
Walchensee (Germany), Kochelsee (Germany), 
Antibiotic activities. 


Aquatic mysobacteria, Sporocytophaga caulifor- 
mis, are common in surface waters. They are 
separable into two types, based on their biochemi- 
cal properties: Type I can split sugar aided by acid 
without gas formation and shows strong catalase 
formation; Type II cannot form sugar from acid and 
shows a weak catalase activity. An extensive survey 
of their relative occurrence showed great dif- 
ferences, but ordinarily Type I prevailed about 
75%; Type Il increased in eutrophic waters. 
Research shows them as a microbiological indica- 
tor of trophication of surface waters. The ability to 
form catalases is the distinguishing characteristic of 
the types. A direct relationship between the 
eutrophication state and the type quotient exists 
with oxygen content a criterion for type distribu- 
tion. Type I occurs in oxygen-rich media on the 
basis of its heavy catalase activity, whereas Type I, 
on the basis of its low ability to form catalases, 
grows in an oxygen-poor environment. In assuming 
that these differences also apply to growth in Open 
water, we obtain direct relationships between the 
ecology of both types and. the oxygen content of the 


corresponding biotope. (Jones-Wisconsin) 
W70-03963 
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RX FOR AILING LAKES--A LOW PHOSPHATE 
DIET, 

International Joint Commission-United States and 
Canada. 


Environmental Science and Technology, Vol 3,.No 
12, p 1243-1245, 1969. 2 fig. 


Descriptors: *Phosphates, *Lakes, *Detergents, 
*Tertiary treatment, *Great Lakes, Control, Costs, 
Eutrophication, Nitrates, Lake Erie, Lake Ontario, 
Pollution abatement, Oligotrophy, Depth, 
Phytoplankton, Zooplankton, Physicochemical 
properties, Domestic wastes, Sewage, Industrial 
wastes, Agriculture, St Lawrence River, Algae, 
Coliforms, Dissolved oxygen, Dissolved solids, 
Temperature, Color, Taste, Hydrogen ion concen- 
tration, Iron, Radioactivity. 

Identifiers: Canada, Mesotrophy, Lake Norrviken, 
Lake Mendota, Lake Fures, Lake Sebasticook, 
Lake Washington, Lake Malaren, Lake Annecy, 
Lake Vanern, Lake Constance, Pfaffikersee, Tur- 
lersee, Baldeggersee, Greifensee, Zurichsee, Moses 
Lake, Hallwillersee. 


Study was initiated in 1964 when the International 
Joint Commission of the U S and Canada 
established advisory groups.on status of pollution in 
Lakes Erie and Ontario and segments of the St 
Lawrence River. Report recommends technical 
and legislative machinery for control measures. De- 
tergents’ phosphate content should be reduced im- 
mediately to minimum practical, levels, with 
complete replacement of phosphorus with less in- 
nocuous substances no later than 1972. 80% 
removal of phosphates from all effluents should be 
effected by 1972 in the Lake Erie basin and by 
1975 in Lake Ontario. Treatment of waste effluents 
for phosphate removal must be in addition to, nota 
substitute for detergent reformulation. Phosphorus 
and nitrogen are recognized as the major nutrients 
responsible for eutrophication; it is apparent that 
phosphate is the controlling factor in enrichment of 
lower Great Lakes. Efficient and relatively inex- 
pensive methods are available for 80-95% removal 
of phosphorus during sewage treatment, whereas 
comparable elimination of nitrogen compounds is 
not yet feasible. Costs for phosphate removal at 
treatment plants would be reduced by one-half to 
two-thirds with replacement of phosphate deter- 
gent builders. (Jones-Wisconsin) 

W70-03964 


NITROGEN METABOLISM IN LAKES. I. MEA- 
ee OF NITROGEN FIXATION WITH 
Wisconsin Univ., Madison. Dept. of Zoology; and 
Pittsburgh Univ., Pa. Dept. of Zoological Sciences. 
John C. Neess, Richard C. Dugdale, Vera A. 
Dugdale, and John J. Goering. 

Limnology and Oceanography, Vol 7, p 163-169, 
1962. 3 fig, 1 tab, 10 ref. 


Descriptors: *Nitrogen fixation, *Metabolism, 
*Lakes, *Analytical techniques, Nitrogen cycle, 
Wisconsin, Pennsylvania. 

Identifiers: *Nitrogen-15, Mass spectrometry, 
Isotope ratios, Heavy nitrogen, Nitrogen (Kjel- 
dahl), Isotope-ratio mass spectrometers, Lake Win- 
gra (Wis), Lake Mendota (Wis), Pittsburgh (Pa), 
Error analysis. 


Heavy nitrogen (N-15) has been successfully used 
in studies of nitrogen metabolism in organisms and 
of biological nitrogen fixation. A method is 
described for measuring rates of nitrogen fixation 
in lake water samples using N-15 as a tracer, and 
subsequent determination of isotope ratio by mass 
spectrometry of nitrogen fixed during incubation of 
sample. Details of gassing manifold, including spe- 
cial glassware, are described, as are procedures and 
reagents. Rates of nitrogen fixation can be calcu- 
lated from a knowledge of Kjeldahl-nitrogen, deter- 
mined after incubation, and of isotope enrichment 
of both starting nitrogen gas and the fixed: sample. 
Selection of proper standards is crucial for accu- 
rate determination of aton % excess N-15 in fixed 
sample. Statistical comparisons of a series of blanks 


and standards with a single bulb of compressed, 
water-pumped nitrogen gas--used as a primary 
standard--indicated that routine controls are not 
required and that ammonium sulfate is an adequate 
secondary standard. Probable sources of error in- 
clude use of reduced nitrogen-pressure in incuba- 
tion vessel, length of incubation, and incorporation 
of label into nitrate or nitrite (lost to the Kjeldahl 
determination). These errors are negligible in the 
procedure described. (Eichhorn-Wisconsin) 
W70-03970 


ONONDAGA LAKE, NEW 
UNUSUAL ALGAL ENVIRONMENT, 
Syracuse Univ., N. Y. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 05C. 
W70-03974 


YORK--AN 


EVIDENCE FOR EUTROPHICATION FROM 
REMAINS OF ORGANISMS IN SEDIMENTS, 
Indiana Univ., Bloomington. Dept. of Zoology. 
David G. Frey. 

Eutrophication: Causes, Consequences, Cor- 
rectives. Proceedings of a Symposium, National 
Academy of Sciences, Washington, DC, p 594-613, 
1969. 8 fig, 28 ref. 


Descriptors: *Eutrophication, *Sediments, 
Paleolimnology, Biochemistry, Algae, Cyanophyta, 
Mineralogy, Aquatic animals, Stratigraphy, Pollen, 


Spores, Diatoms, Meromixis, Carbon 
radioisotopes, Ecology, Silica, Epilimnion, 
Daphnia, Hypolimnion, Sewage _ effluents, 


Nutrients, Clays, Sedimentation rates, Oligotrophy, 
Glaciation. 

Identifiers: _*Remains, *Organisms, Fossils, 
Morphological fragments, Carotenoids, Cladocera, 
Langsee, Esthwaite water, Lago di Monterosi (Ita- 
ly), Ambrosia, Community analysis, Zurichsee, 
Lake Washington, Phacotus, Difflugia, Ceratium, 
Dinobryon, Staurastrum, Baldeggersee, Oscilla- 
toria, Codonella, Limmat River (Switzerland), 
Aguada de Santa Ana Vieja (Guatamala), Lake 
Petenxil (Guatemala), Diversity index, Equitabili- 
ty, Lake Sebasticook (Maine), Centric diatoms, 
Araphidineas. 


’Remains of organisms’ may mean both the 
biochemical substances produced by organisms or 
resulting from their degradation, and identifiable 
morphological fragments. Studies of biochemical 
fossils and the chemistry and mineralogy of sedi- 
ments are preferable to studies of morphological 
reamins, since, with new methods and techniques, a 
close-interval stratigraphy can be constructed from 
a core only an inch or two in diameter. The most 
important morphological remains in freshwater 
sediments are pollen and spores (chiefly of ter- 
restrial plants), diatom frustules and Cladoceran 
fragments. Pollen diagrams provide a relative 
chronology; appearance of Ambrosia pollen grains 
gives a stratigraphic horizon, dating incidence of 
man and his modification of regional ecology. 
Diatom remains reflect composition of producing 
populations; their assemblages in offshore sediment 
cores show progressive changes, interpretable in 
terms of the lakes’ history and their relative 
abundance gives insight inot changes accompany- 
ing enrichment. Most abundant animal remains in 
sediments are heads and shells of various 
Cladocera and new techniques enable us to analyze 
Cladoceran population responses in greater detail. 
There are inconclusive indications that quantities 
of remains may be indicative of past productivity. 
(See also W70-03975 ). (Jones-Wisconsin) 
W70-03977 


SEDIMENT-WATER NUTRIENT IN- 
TERCHANGE, Mi i 
Federal Water Pollution Contro! Administration, 
Corvallis, Oreg. 

Arnold R. Gahler. ea, ; 
Proceedings of the Eutrophication-Biostimulation 
Assessment Workship, June 19-21, 1969, Califor- 
nia Univ, Berkeley, Sanitary Engineering Research 
Lab and National Eutrophication Research Pro- 


gram, Corvallis, Ore, Pac Northwest Water Lab, p 
243-257. 6 tab, 20 ref. 


Descriptors: *Measurement, *Sediment-water in- 
terfaces, Nutrients, Algae, Aquatic _ plants, 
Ecosystems, Bacteria, Hydrogen ion concentration, 
Eutrophication, Suspension, Phosphorus, 
Phosphates, Nitrogen, Ammonia, Nitrites, Sil- 
icates, Nitrates, Conductivity, Oligotrophy, 
Oregon, California, Minnesota, South Dakota, 
Dredging, Time, Temperature, Freezing, Storage, 
Cobalt, Irradiation, Waves (Water), Wind, Fish, 
Boating, Gases, Diffusion. 

Identifiers: *Interchange, Upper Klamath Lake 
(Ore), Agency Lake (Ore), Salton Sea (Calif), 
Selenastrum, Shagawa Lake (Minn), Sallie Lake 
(Miss), Herman Lake (S Dak), Clear Lake (Calif), 
Woahink (Ore), Interstitial water, Benthic organ- 
isms, Algal growth, 


Quantitative measurement of nutrient interchange 
between sediments and overlying lake water is dif- 
ficult either by field or laboratory tests. Nutrient 
availability in lake sediments was determined by 
analysis of interstitial water from sediments taken 
from Oregon lakes and others in western United 
States. Much soluble phosphorus and nitrogen is 
available for algal growth when sediment is physi- 
cally mixed with overlying water. In shallow lakes, 
mixing occurs by resuspension of sediments from 
wave action, stirring by benthic organisms, fish, 
boating, gas release, lifting of sediment by algal 
growths, and diffusion. Cores indicate concentra- 
tions of nutrients in interstitial water at levels 2-6 
feet below the sediment-water interface. This infor- 
mation may be useful in predicting value of 
dredging for lake restoration. Freezing and storage 
changes sediments; only fresh sediments give accu- 
rate determinations of soluble nutrients in intersti- 
tial water. Irradiation of sediments with cobalt for 
sterilization increased soluble orthophosphate and 
soluble organic compounds in interstitial water. 
Laboratory experiments indicate Upper Klamath 
Lake, Oregon, sediments promote algal growth and 
elimination of sediment nutrient release by addi- 
tives forming hydrous oxides and_ insoluble 
phosphates indicate that this technique may pro- 
vide only temporary lake restoration. (See Vol 3, 
No 7, Field 5C, entry W70-02775). (Jones- 
Wisconsin) 

W70-03980 


TRACE ELEMENT MEASUREMENTS IN THE 
AQUATIC ENVIRONMENT, 

Washington State Univ., Pullman. Dept. of Sanitary 
Engineering. 

William H. Funk, Surinder K. Bhagat, and Royston 
H. Filby. x 

Proceedings of the Eutrophication-Biostimulation 
Assessment Workshop, June 19-21, 1969, Califor- 
nia Univ, Berkeley, Sanitary Engineering Research 
Lab and National Eutrophication Research Pro- 
gram, Corvallis, Ore, Pac Northwest Water Lab, p 
207-221. 6 fig, 3 tab, 30 ref. 


Descriptors: *Trace elements, *Aquatic environ- 
ment, Carbon radioisotopes, Algae, Neutron ac- 
tivation analysis, Gamma rays, Cyanophyta, Iron, 
Cobalt radioisotopes, Sodium, Irradiation, Man- 
ganese, Copper, Potassium radioisotopes, Zinc 
radioisotopes, Strontium radioisotopes, Uranium 
radioisotopes, Hypolimnion, Epilimnion, Ther- 
mocline, Diatoms, Radioisotopes, Scenedesmus. 

Identifiers: Particulate matter, Micronutrients, 
Sodium iodide, Germanium, Washington, Colum- 
bia plateau, Aphanizomenon flos-aquae, Chromi- 
um radioisotopes, Scandium radioisotopes, An- 
timony radioisotopes, Rubidium radioisotopes, 
Thorium radioisotopes, Mercury radioisotopes, 
Barium radioisotopes, Bromium radioisotopes, 
Gallium radioisotopes, Lanthanum radioisotopes, 
Cladophora, Spirogyra, Fragilaria, Stephanodiscus. 


Activation analysis appears suitable for direct study 
of the aquatic environment. Procedures developed 
could be initially utilized to survey lakes and 
streams to delimit the micronutrients available, 
simplifying tests for algal responses to additions of 
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specific micronutrients (since it would be known 
which were abundant and which deficient); respon- 
ses could then be measured by carbon-14 or other 
suitable methods. Speculation is impossible on 
nutritional requirements or trace element composi- 
tion of algae tested because of the limited number 
of analyses made and difficulty in eliminating par- 
ticulate matter adhering to algal cells. When 
enough data are gathered and procedures stan- 
dardized, it may be possible to determine algal 
growth patterns that are directly related to either 
overabundance or lack of certain trace elements. It 
is possible that algae exerts a far greater influence 
on nutrition of a lake or stream than heretofore be- 
lieved; they may act as flocculating agents in set- 
tling nutrients from the water and alternately take 
up and release metals, or act as chelating agents 
complexing many metals and keeping them in solu- 
tion. (See Vol 3, No 7, Field 5C, entry W70- 
02775). (Jones-Wisconsin) 

W70-0398 1 


THE CLASSIFICATION OF LAKES, 

Oregon State Univ., Corvallis. Dept. of Fisheries 
and Wildlife. 

John R. Donaldson. 

Proceedings of the Eutrophication-Biostimulation 
Assessment Workshop, June 19-21, 1969, Califor- 
nia Univ, Berkeley, Sanitary Engineering Research 
Lab and National Eutrophication Research Pro- 
gram, Corvallis, Ore, Pac Northwest Water Lab, p 
171-185. 7 fig, 2 tab, 7 ref. 


Descriptors: *Lakes,  *Classification, Biota, 
Ecosystems, Oregon, Oligotrophy, Alkalinity, Dis- 
solved solids, Hardness (Water), Temperature, 
Dissolved oxygen, Primary production, Depth, 
Phytoplankton, Growth rates, Fish, Foods, 
Zooplankton, Trophic level, Sockeye salmon, 
Nutrients, Physicochemical properties. 

Identifiers: *Oregon lakes, Woahink Lake (Ore), 
Waldo Lake (Ore), Odell Lake (Ore), Crater Lake 
(Ore), Morphometry. 


Grouping lakes on a regional basis is logical and the 
trophic nomenclature from _ oligotrophy to 
eutrophy is useful only in its broadest sense. Infor- 
mation was collected for Oregon lakes concerning 
abiotic and biotic conditions and punched onto 
cards. Density of a food resource is the result of the 
total output through production and the outflow 
through consumption and decomposition; thus, it 
becomes a real measure of changes in these rates or 
of environmental effects upon them. Production 
being the product of growth rate and biomass, a 
relationship is established between biomass and 
production. By defining relationships between 
nutrients and primary producers, production 
models can be developed allowing prediction of the 
effect of nutrient changes on consumer biomass. 
This relationship definition is advantageous in un- 
derstanding the trophic process and providing use- 
ful information for the actual management of 
aquatic resources. Knowledge of density-depen- 
dent relations existing within a single lake, as well 
as among lakes, could significantly aid in establish- 
ing a meaningful lake classification scheme. Of 
greater import is the potential to plot trophic evolu- 
tion of a lake through the biota instead of merely 
physically and chemically. (See Vol 3, No 7, Field 
5C, entry W70-02775 ). (Jones-Wisconsin ) 
W70-03984 


FACTORS INFLUENCING ALGAL PRODUC- 
TIVITY IN DEER CREEK RESERVOIR, UTAH, 
Utah Univ., Salt Lake City. Dept. of Zoology; and 
lowa State Univ., Ames. Dept. of Sanitary En- 
gineering. 

Arden R. Gaufin, and Donald B. McDonald. 
Transactions American Microscopical Society, Vol 
84, p 269-279, 1965. 1 fig, 1 tab, 7 ref. 


Descriptors: *Algae, *Primary productivity, *Utah, 
*Reservoirs, Limnology, Sampling, Plankton, 
Stratification, Silica, Diatoms, Chlorophyta, Tem- 
perature, Surface waters, Distribution, Bays, 
Ecology, Light intensity, Currents (Water), Geolo- 


Field O2—WATER CYCLE 
Group 2H—Lakes 


gy, Geographical regions, Shore-line cover, Car- 
bonates, Dissolved oxygen, Hydrogen ion concen- 
tration, Carbon dioxide, Bicarbonates, Nitrates, 
Phosphates, Ammonia, Physicochemical proper- 
ties, Sewage, Hypolimnion, Thermocline, Solar 
radiation, Aquatic plants, Periphyton, 
Photosynthesis, Cyanophyta, Nitrites, Zooplank- 
ton, Nutrients, Cycling nutrients, Chrysophyta. 
Identifiers: *Deer Creek Reservoir (Utah), Provo 
River (Utah), Fragilaria capucina, Asterionella for- 
mosa, Stephanodiscus, Cyclotella, Wasatch County 
(Utah), Flagellates, Seasonal effects, Depth dis- 
tribution. 


Limnological studies (1957-1959) of Deer Creek 
Reservoir revealed well-defined chemical and ther- 
mal stratification during summer, terminating with 
autumnal overturn. Inflowing waters of the Provo 
River and seasonal changes were, seemingly, pri- 
mary influences on chemical conditions; plankton 
pulses exerted a lesser effect, although silica con- 
centrations were reduced during diatom blooms. 
Plankton distribution varied seasonally, and 
although species composition varied during the 
three years, a general pattern was evident within 
the reservoir. In winter, Fragilaria capucina, 
Asterionella formosa, Stephanodiscus, and, in 1959, 
Cyclotella predominated below the ice. In spring, 
diverse species of chlorophytes (green algae) ap- 
peared in response to recirculating and incoming 
nutrients. In surface samples, numbers of 
Asterionella, Stephanodiscus and other diatoms 
decreased as temperatures increased, and various 
chlorophytes became common. With autumnal 
overturn, Asterionella and Stephanodiscus reap- 
peared at surface. Species of chlorophytes varied 
widely during three years, while predominant 
diatoms remained constant in 1957-1958. Many 
plankters were apparently relatively restricted to 
certain strata of water, but were often displaced by 
vertical currents. Horizontal distribution was ir- 
regular. Generally, open water of the reservoir sup- 
ports a homogeneous algal flora somewhat dif- 
ferent from those in shallow bays. (Jones-Wiscon- 
sin 

W70-03986 


FLORIDA’S LAKES (PROBLEMS IN A WATER 
PARADISE), 

For primary bibliographic entry see Field 06E. 
W70-04013 
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YIELD-PROTEIN RELATIONSHIPS IN WHEAT 
GRAIN, AS AFFECTED BY NITROGEN AND 
WATER, 

Nebraska Univ., Lincoln. 

For primary bibliographic entry see Field 02G. 
W70-03800 


FUNCTIONS FOR COTTON (GOSSYPIUM HIR- 
SUTUM L.) PRODUCTION FROM IRRIGATION 
AND NITROGEN FERTILIZATION VARIA- 
BLES: II. YIELD COMPONENTS AND QUALI- 
TY CHARACTERISTICS, 

California Univ., Davis. Dept. of Water Science 
and Engineering; and California Univ., Davis. 
Dept. of Agronomy. 

Donald W. Grimes, W. L. Dickens, and W. D. 
Anderson. 

Agronomy Journal, Vol 61, No 5, p 773-776, Sept- 
Oct 1969. 3 tab, 3 fig, 16 ref. 


Descriptors: *Crop response, *Cotton, *Irrigation 
efficiency, *Plant growth, *Nitrogen, Arid lands, 
California, Soil-water-plant relationships, 
Statistics, Crop production, Fibers (Plant). 
Identifiers: *Production function, Plant quality. 


Tests were conducted on 2 soils in the arid San 
Joaquin Valley of California to develop relation- 
ships of applied irrigation water and nitrogen to 
cotton yield components, plant height and fiber 
quality. Equations were developed relating plant 


height, flowers, bolls and lint quality to the amount 
of water applied for 3 levels of nitrogen. There was 
a positive correlation between yield and number of 
flowers and bolls. Plant height continued to in- 
crease with additional water, but beyond a certain 
point lint yield responded negatively. Fiber quality 
was primarily a function of water rather than 
nitrogen. (Crouse-Arizona) 

W70-03805 


FUNCTIONS FOR COTTON (GOSSYPIUM HIR- 
SUTUM L.) PRODUCTION FROM IRRIGATION 
AND NITROGEN FERTILIZATION VARIA- 
BLES: I. YIELD AND EVAPOTRANSPIRATION, 
California Univ., Davis. Dept. of Water Science 
and Engineering. 

Donald W. Grimes, H. Yamada, and W. L. 

Dickens. 

Agronomy Journal, Vol 61, No 5, p 769-773, Sept- 
Oct 1969. 2 tab, 6 fig, 13 ref. 


Descriptors: *Arid lands, *Irrigation efficiency, 
*Cotton, *Plant growth, *Evapotranspiration, 
Clays, Loam, California, Economic efficiency, 
Nitrogen, Water utilization, Crop production, Crop 
response. 

Identifiers: * Production function. 


Water use efficiency for cotton (kg. of lint 
produced per cm. of water used in the evapotrans- 
piration process) was studied on 2 soil types in the 
arid San Joaquin Valley of California. One type was 
clay loam and the other a fine sandy loam. Two in- 
puts, irrigation water and nitrogen, were varied. 
Relative yield was expressed as a function of 
evapotranspiration with a regression equation. In- 
creasing increments of water resulted in curvilinear 
yield responses on both soils for all levels of 
nitrogen. In both cases a maximum yield level was 
reached and beyond that additional water applica- 
tion resulted in reduced efficiency. Response to 
nitrogen was more marked on the sandy loam than 
the clay loam. Production functions are useful for 
technical crop management and for determining 
economic efficiency of inputs. (Crouse-Arizona) 
W70-03806 


ROOTZONE SALT PROFILES AND ALFALFA 
GROWTH AS INFLUENCED BY IRRIGATION 
alee SALINITY AND LEACHING FRAC- 
’ 

Agricultural Research Service, Riverside, Calif. 
Soil and Water Conservation Research Div.; and 
Aaculeral Research Service, Riverside, Calif. 
Sa inity Lab. 

For primary bibliographic entry see Field 02G. 
W70-03807 


INFILTRATION RATES AS AFFECTED BY 
DESERT VEGETATION, 

Arizona Univ., Tucson. 

For primary bibliographic entry see Field 02G. 
W70-03864 


2J. Erosion and Sedimentation 


GAMMA-RAY SPECTROSCOPY AS A TOOL 
FOR A RAPID INVESTIGATION OF DETRITIC 
CORES, 

Centre National de la Recherche Scientifique, Gif- 
sur-Y vette (France). Centre des Faibles Radioac- 
tivities, 

For primary bibliographic entry see Field 07B. 
W70-03650 


EOLIAN  MICRORIDGES ON MODERN 
BPA aes AND A POSSIBLE ANCIENT EXAM- 


Geological Survey, Menlo Park, Calif. 


For primary bibliographic entry see Field 02L. 
W70-03661 
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MOBILE-BED FLUVIOLOGY, ey ‘ 
Alberta Univ., Edmonton. Dept. of Civil Engineer- 


ing. 
TBlench. 

Edmonton, Canada, The University of Alberta 
Press, 1969. 168 p, 30 fig, 24 plate, 178 ref, 2 ap- 
pend. 


Descriptors: *Open channel flow, *Bed load, 
*Sedimentation, *Erosion, *Regime, River flow, 
Silting, Sediment control, Streamflow, Sediment 
load, Civil engineering, Channel morphology, 
Hydraulic engineering, Hydraulic design, Hydrau- 
lic models, Hydraulic structures, Degradation 
(Stream). 

Identifiers: *Mobile-bed hydraulics, Textbooks. 


Mobile-bed hydraulics is discussed in a textbook in- 
tended for use in graduate courses and by profes- 
sional civil engineers, hydraulic engineers, hydrolo- 
gists, and water managers. Sediment transport, ero- 
sion, and sedimentation are examined from the 
viewpoint of self-adjustment after a disturbance of 
equilibrium. The first 5 chapters teach basic princi- 
ples, illustrated by field cases, and warn against 
dangers in interference with field regime. Two 
chapters lay the theoretical base for analysis of 
regime and for hydraulic design. The remaining 
chapters develop approximate practical applica- 
tions of the basic equations. The design and 
research uses of hydraulic and mathematical 
models are given. (Knapp-USGS) 

W70-03669 


THE INFRA-RED DETERMINATION OF 
QUARTZ IN SEDIMENTS AND SEDIMENTARY 
ROCKS, 

Liverpool Univ. (England). Dept. of Oceanog- 
raphy. 

For primary bibliographic entry see Field 07B. 
W70-03678 


DEVELOPMENT OF A RADIOISOTOPE GAGE 
FOR MONITORING SEDIMENT CONCENTRA- 
TION IN RIVERS AND STREAMS, 

Panametrics, Inc., Waltham, Mass. 

For primary bibliographic entry see Field 07B. 
W70-03687 


SOME PROPOSALS OF THE STOCHASTIC 
METHOD OF FORECASTING FOR DEPOSITS 
IN RESERVOIRS, 

Osaka Univ. (Japan). Dept. of Civil Engineering. 
Akira Murota. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 49, p 376-383, 1967. 8 p, 4 fig, 2 tab. 


Descriptors: *Reservoir silting, *Statistical 
methods, *Sedimentation, Landslides, Stochastic 
processes, Sediment transport, Probability, Mass 
wasting, Markov processes, Queueing theory, Rain- 


fall, Forecasting. 
Identifiers: Landslide probability, Landslide 
forecasting. 


Usually forecasts of reservoir sedimentation have 
been made conventionally by using some empirical 
values of expected annual deposits. Because the 
debris yield is directly transported into the reser- 
voirs at the upper reach of a river, the inflow rate of 
debris into the reservoirs would be highly related to 
the occurrence of mass movement. Heavy rains 
may be the prime trigger of mass movements, and 
may be treated by probability methods. After 
establishing probability distribution of the debris 
inflow, every state of the deposition processes, 
which would be considered as_ stochastic 
Sequences, may be numerically calculated by 
means of the queueing theory under the assump- 
tion that each stage is a Markoff process. Numeri- 
cal calculations are given for the Koyadaira basin at 


the Kurobe reservoir in north i 
usGs) northern Japan. (Knapp- 


W70-03709 


SEDIMENT YIELDS FROM THE CENTRAL 
COLORADO SNOW ZONE, 

Forest Service (USDA) Fort Collins, Colo. Rocky 
Mountain Forest and Range Experiment Station. 
Charles F. Leaf. 

Journal of the Hydraulics Division, Proceedings of 
ASCE, Vol 96, No HY1, p 87-93, Jan 1970. Proc 
Paper 7006. 


Descriptors: *Sediment yield, *Watershed manage- 
ment, *Water-yield improvement, Erosion, Eron- 
sion control, Sediment discharge, Sediment rates, 
Sedimentation, Sediments, Trap efficiency, Cutting 
management, Colorado. 

Identifiers: *Experimental watersheds. 


To determine the effects of roads and forest-cover 
changes on sediment yields, measurements were 
made on one carefully logged and two undisturbed 
watersheds in the Fraser Experimental Forest, 
Colorado. Annual sediment yield averaged 200 
pounds per acre immediately following road con- 
struction in 1950-52 and logging in 1954-56. In the 
period 1958-66 sediment yield averaged 43 pounds 
per acre, despite an estimated 25 percent increase 
in annual runoff caused by the harvest, compared 
with yields of 11 and 21 pounds per acre on the 
undisturbed watersheds. 

W70-03821 


EROSION OF CIRQUES, 
North Carolina Univ., Chapel Hill. Dept. of Geolo- 


gy. 

William A. White. 

Journal of Geology, Vol 78, No 1, p 123-126, Jan 
1970. 4 p, 2 fig, 1 plate, 10 ref. 


Descriptors: *Erosion, *Cirques, *Glaciers, Topog- 
raphy, Geomorphology, Ice, Scour. 
Identifiers; Cirque erosion, Alpine 
Degradation (Glacial). 


glaciers, 


It is suggested that cirques are formed by deepen- 
ing through glacial erosion on their floors rather 
than by headward sapping on their walls. This idea 
is supported by: (1) dovetailing or interfingering of 
cirques on opposite sides of narrow aretes; (2) 
crater cirques that occupy the entire top of in- 
dividual mountains; and (3) the rarity of cols and 
greater rarity of passes in narrow aretes. (Knapp- 
USGS) 

W70-03846 


CONSTRAINED RANDOM WALK MEANDER 
GENERATION, 

IBM Watson Research Center, Yorktown Heights, 
N.Y. 

For primary bibliographic entry see Field 02E. 
W70-03866 


AN ERROR FUNCTION DESCRIPTION OF THE 
VERTICAL SUSPENDED SEDIMENT DIS- 
TRIBUTION, ‘ , 
Agricultural Research Service, Oxford, Miss. Sedi- 
mentation Lab. 

Joe C. Willis. 

Water Resources Research, Vol 5, No 6, p 1322- 
1329, Dec 1969. 8 p, 6 fig, 1 tab, 3 ref. 


Descriptors: *Suspended load, *Mathematical 
models, *Sediment distribution, Laboratory tests, 
On-site tests, Diffusion, Dispersion, Model studies, 
Sediment transport. 

Identifiers: Error function distributions. 


A new model for the vertical distribution of 
suspended sediment, which has the form of an error 
or Gaussian distribution function, agrees with the 
classical model in the central flow region and has a 
major advantage in that its integral over the flow 
depth converges to a consistent estimate of the 
measured average sediment concentration. The 
average concentrations predicted by the model 
compare favorably with concentrations derived 
from sediment load measurements in both the 
laboratory and the field. The theoretical diffusion 
coefficient distributions associated with classical 


and error function models are also similar. (Knapp- 
USGS) 
W70-03873 


UNIFICATION OF DATA ON SEDIMENT 
TRANSPORT IN FLUMES BY SIMILITUDE 
PRINCIPLES, 

Agricultural Research Service, Oxford, Miss. Sedi- 
mentation Lab. 

Joe C. Willis, and Neil L. Coleman. 

Water Resources Research, Vol 5, No 6, p 1330- 
1336, Dec 1969. 7 p, 5 fig, 2 tab, 17 ref. 


Descriptors: *Sediment transport, *Hydraulic 
models, *Hydraulic similitude, Simulation analysis, 
Model studies, Laboratory tests, Mathematical 
models, Mathematical studies, Open channel flow, 
Suspended load, Bed load. 

Identifiers: Similitude analysis. 


Similitude criteria for flow with sediment transport 
are derived by normalizing equations of continuity 
and motion for flow in an alluvial channel. The 
well-known Reynolds and Froude numbers are ob- 
tained as well as a transport similitude number that 
prescribes the sediment effects on the inertial, 
gravitational, and viscous forces acting in the flow 
system. The Froude number along with a similitude 
number for the median diameter of the sediment 
particles is found to specify transport similitude for 
various flume investigations. A unified correlation 
of sediment discharge data from numerous labora- 
tory flume studies is developed through the 
similitude analysis. (Knapp-USGS) 

W70-03874 


2K. Chemical Processes 


*SALT-BISCUITS’ - A SPECIAL GROWTH 
STRUCTURE OF NaCl IN SALT SEDIMENTS 
OF THE TUZ GOLU (SALT LAKE’), TURKEY, 
Heidelberg Univ. (West Germany). Sediment 
Research Lab. 

German Muller, and Georg Irion. 

Journal of Sedimentary Petrology, Vol 39, No 4, p 
1604-1607, Dec 1969. 4 p, 5 fig, 4 ref. 


Descriptors: *Chemical precipitation, *Sodium 
chloride, *Salts, *Lakes, *Water chemistry, Sedi- 
ments, Evaporation, Surface waters, Sedimenta- 
tion, Particle shape. 

Identifiers: *Turkey, Tuz Golu (Salt Lake). 


Biscuit-shaped NaCl disks are the main con- 
stituents of a special sediment type in evaporating 
Tuz Golu, Turkey. Their origin can be observed 
directly: thin salt flakes grow in the surface water 
layer of the basin and settle down. After deposition 
they continue growing in all directions, larger NaCl 
crystals developing at the bottom, smaller ones on 
the top of the disks. (Gabriel-USGS) 

W70-03671 


STABILITY OF CALCIUM CARBONATE 
POLYMORPHS IN WARM, SHALLOW SEA- 
WATER, 

Brown Univ., Providence, R.I. 

H. Dale Winland. 

Journal of Sedimentary Petrology, Vol 39, No 4, p 
1579-1587, Dec 1969. 9 p, 3 fig, 2 tab, 16 ref. 


Descriptors: *Calcium carbonate, *Sea water, 
*Shallow water, Magnesium, Calcite, lons, Chemi- 
cal analysis, Water chemistry, Magnesium car- 
bonates, Sediments, Limestones, Recent epoch, X- 
ray analysis, Stability, Energy, Trace elements. 
Identifiers: British Honduras Shelf, Bahama Bank, 
Calcium carbonate stability. 


Skeletal elements originally high Mg calcite are 
recrystallized to aragonite in Recent marine car- 
bonate sediments. An explanation is proposed 
based on the stability of the calcium carbonate 
polymorphs. The stability fields defined for calcite 
and aragonite from experimentation with pure 
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minerals in distilled water should not be projected 
unmodified into the marine environment because 
ions other than calcium can substitute for calcium 
in their crystal structures. A condition of equilibri- 
um between coexisting crystalline calcium -car- 
bonate and seawater can be reached only if the dis- 
tribution of major and minor ions between. the 
separate phases is in equilibrium. Aragonite in 
equilibrium with seawater should contain about 0.9 
mol % Sr and have a free energy of formation of 
about -269.5 kcal/mol. Calcite in equilibrium with 
seawater should contain about 10 mol % Mg and 
have a free energy of formation of about -267.0 
kcal/mol; therefore low Mg calcite is not in 
equilibrium with seawater in shallow marine en- 
vironments. Of the impure polymorphs, aragonite 
has the lower free energy of formation and should 
be the thermodynamically stable form in shallow 
marine environments. Partition and stability infor- 
mation show that marine carbonate sediments can- 
not undergo diagenesis to normal limestones, con- 
taining | to 3 mol % Mg, in marine water. (Garbiel- 
USGS) 

W70-03672 


HURRICANE TRITIUM I: PRELIMINARY 
RESULTS ON HILDA 1964 AND BETSY 1965, 
Miami Univ., Fla. Inst. of Marine Science. 

For primary bibliographic entry see Field 02B. 
W70-03693 


APPLICATION OF DEUTERIUM ANALYSES 
TO THE HYDROLOGY OF THE LAKES OF 
THE GRAND COULEE, WASHINGTON, 
Geological Survey, Denver, Colo.; and Woods Hole 
Oceanographic Institution, Mass. 

Irving Friedman, and Alfred C. Redfield. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 77-80, 1967. 4 p, | fig. 


Descriptors: *Deuterium, *Lakes, *Heavy water, 
*Tracers, *Radioactivity techniques, Washington, 
Evaporation, Freezing, Water sources, Water 
chemistry, Surface waters, Canal seepage, Water 
balance, Reservoirs, Inflow, Streams, Ground- 
water, Hydrogeology. 

Identifiers: *Grand Coulee (Wash). 


The heavy isotopic forms of water, HDO and water 
containing O-18 occur in natural waters and can 
serve as natural tracers. Changes in deuterium con- 
tent take place by freezing or evaporation. The 
probable sources of water pumped from the ground 
can be identified by measuring deuterium and ionic 
composition. Change in concentration of deuteri- 
um by evaporation follows different laws than does 
the change in ionic content. The hydrology of a se- 
ries of lakes that occupy the abandoned gorge of 
the Columbia River was studied by isotopic analy- 
sis. Deuterium analysis shows that the upper lakes, 
Park and Blue, receive over 90% of their water 
from upstream surface inflow. Soap Lake is fed 
mainly by irrigation canal leakage, and a little 
seepage from another lake. Simultaneous equations 
for the balance of water, deuterium and salt were 
used to estimate the character and quantity of in- 
flow and outflow from natural water reservoirs. 
(Carstea-USGS) 

W70-03696 


A BATTERY POWERED PROPORTIONAL 
STREAM WATER SAMPLER, 

Forest Service (USDA), Corvallis, Oreg. Pacific 
Northwest Forest and Range Experiment Station. 
For primary bibliographic entry see Field 07B. 
W70-03856 


THERMO-OSMOSIS THROUGH COMPACTED 
SATURATED CLAY MEMBRANES, 

Gulf Research and Development Co., Pittsburgh, 
Pa. 

For primary bibliographic entry see Field 02G. 
W70-03859 
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REGIONAL VARIATIONS OF RIVER WATER 
COMPOSITION RESULTING FROM HALITE 
SOLUTION, MACKENZIE RIVER DRAINAGE 
BASIN, CANADA, 

Research Council of Alberta, Edmonton; Calgary 
Univ. (Alberta); and Dept. of Energy, Mines and 
Resources, Calgary (Alberta). Inland Waters Br. 
Brian Hitchon, A. A. Levinson, and S. W. Reeder. 
Water Resources Research, Vol 5, No 6, p 1395- 
1403, Dec 1969. 9 p, 3 fig, 1 tab, 28 ref. 


Descriptors: *Water quality, *Water chemistry, 
*Leaching, *Saline water, Saline water systems, 
Chlorides, Brines, Groundwater movement, Ru- 
noff, Infiltration, Overland flow. 

Identifiers: Halite, Mackenzie River (Canada). 


The composition of surface waters in the Macken- 
zie River drainage basin falls into three general 
groups: (1) rivers entering the Slave-Mackenzie 
system from the west which have total dissolved 
solids of 100-200 mg/I and chloride in the range 
less than 1 mg/l in their headwaters to 2-5 mg/l at 
their mouths; (2) surface waters on the Canadian 
Shield which have lower total dissolved solids (less 
than 100 mg/l) and chloride (less than | mg/1); and 
(3) the Slave and Mackenzie rivers and the Great 
Bear and Great Slave lakes, which have total dis- 
solved solids 100-200 mg/l and chloride 5-10 mg/l. 
Cross sections with evidence of solution collapse 
structures and anomalous depositional thicknesses 
indicate extensive solution of Middle Devonian 
halite and movement of the resulting brines to 
discharge areas near the Slave River. Chemical and 
isotopic analysis of saline springs in the discharge 
area show an origin by solution of halite (and gyp- 
sum ) by meteoric water. (Knapp-USGS) 
W70-03860 


DIEL AND SEASONAL VARIATIONS IN 
PHYSIOCHEMICAL LIMNOLOGY, SPEED 
RIVER, ONTARIO, 

Guelph Univ. (Ontario). 

John R. M. Kelso, and Hugh R. MacCrimmon. 
Water Resources Research, Vol 5, No 6, p 1388- 
1394, Dec 1969. 7 p, 4 fig, 1 tab, 11 ref. 


Descriptors: *Water chemistry, *Water quality, 
*Diurnal, * Biochemistry, Limnology, Rivers, Trace 
elements, Ammonia, Chlorides, Nitrates, Silica, 
Phosphates, Sulfates, Hydrogen ion concentration, 
Dissolved oxygen. 

Identifiers: *Canada, *Speed River (Ontario). 


Diel pulses occurred in pH, dissolved oxygen, and 
free carbon dioxide in Speed River, Ontario. Iron 
and fluoride levels were stable. Total alkalinity, sil- 
ica, and turbidity levels varied, but not signifi- 
cantly. Wide diel ranges existed in ammonia, 
chloride, nitrate, nitrite, orthophosphate, sulfate, 
and specific conductance levels. High hexavalent 
chromium levels (0.57 mg/l) occurred only on one 
occasion. Diel means of these characteristics 
showed seasonal change fitting the seasonal trends 
evident during the year of observation. The nature 
and extent of diel variation are generally required 
to determine an effective procedure for examina- 
tion of local changes in limnologic conditions. (K- 
napp-USGS) 

W70-03861 


A WORKING MODEL FOR THE VARIATION 
IN STREAM WATER CHEMISTRY AT THE 
HUBBARD BROOK EXPERIMENTAL FOREST, 
NEW HAMPSHIRE, 

Dartmouth Coll., Hanover, N.H.; Yale Univ., New 
Haven, Conn.; Geological Survey, Washington, 
D.C.; and Forest Service (USDA), Durham, N.H. 
Noye M. Johnson, Gene E. Likens, F. H. Bormann, 
D. W. Fisher, and R. S. Pierce. 

Water Resources Research, Vol 5, No 6, p 1353- 
1363, Dec 1969. 11 p, 4 fig, 5 tab, 17 ref. NSF 
Grants GB1144, GB4169, GB6757, and GB6742. 


Descriptors: *Water chemistry, *Water quality, 
*Small watersheds, *Surface-groundwater relation- 
ships, *Rainfall-runoff relationships, | New 
Hampshire, Demonstration watersheds, Leaching, 


Mixing, Solutes, Aqueous solutions, Infiltration, 
Base flow, Seepage, Streamflow, Bank storage. 
Identifiers: . Hubbard Brook Experimental 
Watershed (N H). 


Stream water chemistry varies hyperbolically with 
stream discharge through four decades of discharge 
change within the Hubbard Brook Experimental 
Forest, New Hampshire. This dilution process is 
most simply explained by the mixing of rain water 
or surface water with deeper soil water. The 
resultant mixture of waters subsequently appears as 
stream water. Sodium and silica concentrations in 
stream water are markedly diluted during high 
discharge periods while hydrogen ion, aluminum, 
and nitrate concentrations are increased. Magnesi- 
um, calcium, sulfate, chloride and potassium con- 
centrations are changed very little by stream 
discharge variations. During the summer, biologic 
activity measurably reduces the concentration of 
nitrate and potassium in stream water. (Knapp- 
USGS) 

W70-03867 


IRON IN NATURAL WATERS--ITS CHARAC- 
TERISTICS AND BIOLOGICAL AVAILABILI- 
TY AS DETERMINED WITH THE FERRI- 
GRAM, 
Minnesota Univ., 
Research Center. 
Joseph Shapiro. 
Verhandlungen der Internationalen Vereinigung 
fur theoretische und angewandte Limnologie, Vol 
17, p 456-466, 1969. 15 fig, 1 tab, 5 ref. 


Minneapolis. Limnological 


Descriptors: *Bioassay, *Iron, Hydrogen ion con- 
centration, Inorganic compounds. 

Identifiers: *Ferrigram (Histogram), EDTA, 
Ethylenediaminetetraacetate, Fingerprint 
technique, Ferric iron, Potassium thiacynate, Opti- 
cal density. 


Ferric iron of surface waters was permitted to react 
with potassium thiocyanate (KSCN) at pH values 
ranging from 4.0 to 0.5. The results were expressed 
in the form of a histogram, called ferrigram. De- 
pending on the nature of water, increase in reacta- 
bility of iron with KSCN was either at higher or 
lower pH values thus rendering ‘right-handed’ and 
left-handed’ ferrigrams. A mixture of two waters 
produced racemic results approaching arithmetic 
average. Addition of ethylenediaminetetraacetate 
(EDTA) increased the reactivity of iron in more 
acid solutions. Bioassay employing Microcystis 
aeruginosa and Gloeotrichia echinata indicated 
that availability of iron is related to the shape of the 
ferrigram. The ferrigram is a useful tool for empiri- 
cal fingerprinting of iron in natural waters. (Wilde- 
Wisconsin) 

W70-03954 


PRINCIPLES OF PRIMARY PRODUCTIVITY: 
PHOTOSYNTHESIS UNDER COMPLETELY 
NATURAL CONDITIONS, 

Bowling Green State Univ., Ohio. Dept. of Biology. 
Jacob Verduin. 

Algae and Man (Jackson, D F, editor) Plenum 
Press, N Y, p 221-238, 1964. 3 fig, 3 tab, 6 ref. 


Descriptors: *Primary productivity, *Photosynthe- 
sis, *Environmental effects, Respiration, Ponds, 
Phytoplankton, Limiting factors, Physiological 
ecology, Carbon dioxide, Phosphorus, Nitrogen, 
Iron, Nutrients, Aquatic habitats, Light, Hydrogen 
ion concentration, Pennsylvania, Euglena, Lakes, 
Lake Erie, Michigan, Analytical techniques, Ox- 
ygen. 
Identifiers: *Photobiology, *Chemical processes, 
Glenodinium, Trachelomonas, Predictive equa- 
tions, Ceratium, Baule-Mitscherlich equation, 
Thiel College (Pa), Ulva lactuca, Algal popula- 
tions, Differential titration, Lambert-Beer law, 
Suspensoid concentrations, Winkler technique, 
Community metabolism, Young’s Pond (Pa), 
Brown’s Pond (Pa), West Lost Lake (Mich), Mau- 
ae River, Ohio River, Pymatuning Reservoir 
a). 
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Individual determinations of primary productivity 
vary widely, both spatially and temporally. Simper 
methods for determining such rates, permitting 
acquisition of many data, are preferable to more 
precise, but time-consuming techniques. Studies 
under completely natural conditions are desirable 
because in bottled samples, surface effects yield er- 
roneous values for both photosynthesis and respira- 
tion. Community metabolism can be assessed by 
measuring, over short intervals, changes in dis- 
solved oxygen by Winkler’s techniques, and 
changes in concentration of carbon dioxide by dif- 
ferential _ titration. Estimates of hourly 
photosynthetic rates per microliter of phytoplank- 
ton, determined thus for two small ponds, are in 
good agreement with data reported in the litera- 
ture. Analysis of photosynthetic yields, based on 
theoretical considerations and on the Baule- 
Mitscherlich equation for limiting factors, suggests 
that, among physical, chemical, and biotic factors, 
several factors can simultaneously _ limit 
photosynthetic yield. Substantial reduction of op- 
timal yield is probably the rule in aquatic environ- 
ments. The Lambert-Beer’s law, describing at- 
tenuation of light in water, can be modified by ad- 
ding an exponential term for concentration of light- 
adsorbing particulates. Several applications of the 
resultant equation to aquatic environments are 
recommended for further study. (See Vol 2, No 19, 
Field 5C, entry W69-07832). (Eichhorn-Wiscon- 
sin) 

W70-03965 


2L. Estuaries 


EOLIAN MICRORIDGES ON MODERN 
BEACHES AND A POSSIBLE ANCIENT EXAM- 
PLE, 

Geological Survey, Menlo Park, Calif. 

Ralph E. Hunter. 

Journal of Sedimentary Petrology, Vol 39, No 4, p 
1573-1578, Dec 1969. 6 p, S fig, 17 ref. 


Descriptors: *Sedimentary structures, *Beaches, 
*Sands, Winds, Wind velocity, Geology, Waves 
(Water), Ripple marks, Particle size, Sandstones. 
Identifiers: Eolian microridges. 


Eolian microridges consist of a series of anastomos- 
ing ridges less than 1 cm in wave length. Eolian 
microridges have been observed to form where 
sand was being blown in saltation across wet sand 
surfaces, mostly on beaches. The ridges and inter- 
vening troughs are oriented transversely to wind 
direction and commonly have several types of 
asymmetry by which the direction of the wind that 
formed them can be determined. The structure 
may be distinguished from ordinary ripples of 
unusually small wave length by several criteria 
other than wave length. Eolian microridges are 
potentially preservable and structures found on 
several bedding planes of the Keefer Sandstone 
(Middle Silurian) near Lewistown, Pennsylvania, 
are possibly preserved examples. These structures, 
together with other evidence, strongly suggest a 
beach environment for this sandstone. (Gabriel- 
USGS) 

W70-03661 


STABILITY OF CALCIUM CARBONATE 
POLYMORPHS IN WARM, SHALLOW SEA- 
WATER, 

Brown Univ., Providence, R.I. 

For primary bibliographic entry see Field 02K. 
W70-03672 


THERMAL CIRCULATION ON A ROTATING 
SPHERE; WITH APPLICATION TO THE 
OCEANIC THERMOCLINE, 

Harvard Univ., Cambridge, Mass.; and Stockholm 
International Meteorological Inst. (Sweden). 

A.R. Robinson, and Pierre Welander. 

Journal of Marine Research, Vol 21, No 1, p 25-38, 
1963. 2 fig, 4 ref. 


Descriptors: *Model~ studies, *Mathematical 
model, *Stratification, *Thermocline, *Thermal 
stratification. 


A mathematical model was developed of the ther- 
mal boundary layer beneath the surface of a dif- 
ferentially heated fluid portion of a rotating sphere, 
i.e., a region in which thermal conductivity is im- 
portant but viscosity is negligible. A convective cir- 
culation in the rotating self-gravitating sphere is in- 
duced by prescribing a distribution of temperature 
on the free surface and a lower, constant tempera- 
ture on the bottom. The motion is assumed to be 
laminar and steady. A general three dimensional 
similarity transformation is performed, and fea- 
tures of the related temperature and flow fields are 
studied. It was found that an upwelling of cold 
water into the boundary layer region from below is 
always necessary, that horizontal advection of heat 
is relatively negligible, and that a strong relation ex- 
ists between boundary layer depth and surface 
forcing function. The solutions are examined for 
numbers characteristic of the main oceanic ther- 
mocline. (Guerrero-Vanderbilt) 


W70-03725 

NOTES ON THE THEORY OF THE THER- 
MOCLINE, 

New York Univ., Bronx. Dept. of Meteorology and 
Oceanography. 


Robert Blandford. 

Journal of Marine Research, Vol 23, No 1, p 18-29, 
1965. 4 ref, 4 fig. 

Descriptors: *Thermocline, *Diffusion, *Heat 
balance, *Convection, Thermal stratification. 
Identifiers: Ekman layer. 


An exact analytical solution is closed form for a 
steady, laminar model of the oceanic thermocline is 
presented. The model includes vertical diffusion 
and horizontal and vertical convection of heat. The 
solution satisfies boundary conditions that are in 
fair agreement with observation over the range of 
latitude of 10 deg to 45 deg. The behavior of the 
solution is given as a function of the imposed tem- 
perature and vertical velocity component at the 
bottom of the Ekman layer. A typical result of the 
analysis is that, as the surface temperature in- 
creases, the thermocline depth decreases, and the 
deep vertical velocity component increases, Sub- 
polar gyres are shown to be excluded for some 
boundary conditions. The equations solved numeri- 
cally by Stommel and Webster are shown to be 
exact and a derivation of Robinson’s equations for 
an equatorial thermal regime is given. (Guerrero- 
Vanderbilt) 

W70-03726 


ON THE ROLES OF VERTICAL VELOCITY 
AND EDDY CONDUCTIVITY IN MAINTAIN- 
ING A THERMOCLINE, 

Washington Univ., Seattle. Dept. of Oceanography. 
Roy Overstreet, and Maurice Rattray, Jr. 

Journal of Marine Research, Vol 27, No 2, p 172- 
190, 1969. 9 fig, 19 ref. 


Descriptors: *Mathematical model, *Thermocline, 
*Heat balance, Thermal stratification. 
Identifiers: *Eddy coefficient, * Mass transport. 


A model was developed of the permanent ther- 
mocline from a simplified heat balance equation in 
which the horizontal advection and conduction of 
heat have been neglected. Steady state solutions 
describing the general features of the temperature 
distributions associated with both divergent and 
convergent Ekman layers have been obtained for 
various distributions of vertical velocity and eddy 
conductivity. Some conclusions were: (1) Given a 
constant eddy coefficient, deep thermoclines can 
occur only in regions of Ekman convergence. (2) 
For divergent Ekman transport, a mixed layer can 
be modeled with an eddy coefficient that decreases 
with depth. (3) A variable eddy coefficient has an 
apparent advective effect. (4) Two of the solutions 
agree with observations in regions having respec- 
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tively divergent and convergent Ekman mass trans- 
port. (Guerrero-Vanderbilt) 
W70-03730 


ON THERMALLY MAINTAINED CIRCULA- 
TION IN A CLOSED OCEAN BASIN, 

Harvard Univ., Cambridge, Mass. 

P. P. Niiler, A. R. Robinson, and S. L. Spiegel. 
Journal of Marine Research, Vol 23, No 3, p 222- 
230, 1965. 4 fig, 3 ref. 


Descriptors: *Mathematical model, *Thermocline, 
*Circulation, Thermal stratification. 
Identifiers: *Thermohaline. 


A three dimensional model was developed of a 
thermohaline-maintained circulation for a closed 
basin of finite depth on the beta plane. Diffusive 
processes were neglected and hence allow no in- 
terchange of momentum or heat with the region 
above the thermocline. The quasilinear, and 
quasigeostrophic, three dimensional problem was 
solved for the case of a semicircular basin of con- 
stant depth, where the potential vorticity is con- 
served in a relatively simple manner. The circula- 
tion, which conserves potential vorticity, consists 
of a wastward drift at all levels in the open ocean 
and a return flow that is accomplished in a swift 
eastward flowing current. A comparison was made 
to Worthington’s paper on water mass analysis of 


deep circulation in the North Atlantic Basin. 
(Guerrero- Vanderbilt) 
W70-03732 


SUBMERGENCE EFFECTS ON A RHODE 
ISLAND BARRIER AND LAGOON AND IN- 
FERENCES ON MIGRATION OF BARRIERS, 
Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

William P. Dillon. 

Journal of Geology, Vol 78, No 1, p 94-106, Jan 
1970. 13 p, 8 fig, 34 ref. 


Descriptors: *Beaches, *Sedimentation, *Erosion, 
*Rhode Island, Waves (Water), Currents (Water), 
Provenance, Sediment transport, Sands, Beach ero- 
sion, Coasts, Deposition (Sediments), 
Geomorphology, Littoral drift, Surf, Silts, Tides, 
Vegetation effects. 

Identifiers: Cape Cod (Mass). 


The Charlestown-Green Hill barrier beach-lagoon 
complex lies along Rhode Island’s south shore. Bar- 
rier beach and tidal delta sands, lagoonal fine sedi- 
ments, and lag deposits have been deposited on a 
base of glacial till, outwash, and glaciofluvial sand. 
The beach and lagoonal sediments have been 
derived mainly from reworking of glacial sedi- 
ments. Tidal currents have built a sand delta at the 
inshore end of an inlet, but sand on the barrier 
beach’s lagoonal side has been introduced over the 
barrier. Fine sediments are deposited in the deepter 
areas of the lagoon. The barrier beach was formed 
at a lower sea level, and moved landward as the sea 
transgressed, with lagoonal deposition migrating 
with the barrier. The small size of this barrier 
places its base at a shallow depth, resulting in ero- 
sion of the entire seaward side by storm waves and 
also permitting considerable transport of sand 
across the barrier to the lagoon side. The barrier 
has remained small because of lack of sand supply. 
Thus lack of sand supply seems to be the dominant 
factor in allowing the landward migration of this 
barrier. (Knapp-USGS) 

W70-03847 


COMPUTER STUDIES OF FINITE-AMPLITUDE 


WATER WAVES, a ae 
Stanford Univ., Calif. Dept. of Civil Engineering. 


For primary bibliographic entry see Field 07C. 
Ww70-04009 


19 


Saline Water Conversion—Group 3A 


03. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


OPERATION OF SEA WATER DISTILLATION 
PLANTS, 

Office of Saline Water, Washington, D.C. Test and 
Evaluation Branch. 

Robert H. Evans. 

Journal of American Water Works Association, 
Vol 61, No 12, p 663-666, Dec 1969. 4 p, 4 fig. 


Descriptors: *Desalination plants, *Efficiencies, 
*Water cost, Water supply, Water treatment, 
Distillation, Capital costs, Construction costs, 
Maintenance costs, Operating costs. 

Identifiers: * Desalination costs. 


Operating expenses, water costs, plant availability, 
and life of desalination plants are briefly reviewed. 
Prior to 1962 the desalting industry built plants 
which operated at very low performance ratios 
(water produced/Btu input). Most plants operated 
at between 5 and 7 lb of water/1,000 Btu, below 
185 deg F brine temperature, and generally used 
polyphosphates for scale control. These plants 
were generally small and produced relatively high 
cost water in areas with no alternative source of 
water. OSW distillation plants, as illustrated by 
Freeport and Pt. Loma, were operating at per- 
formance ratios of about 10 in 1963. With the new 
Clair Engle Plant design, the performance ratio was 
raised to 20 and in future hybrid plants it is ex- 
pected to be of the order of 25. OSW increased 
operating temperatures to 250 deg F using acid for 
scale control. In the last 3 years processing capa- 
bility has passed 250 mgd. The largest commercial 
installation in the United States, the Westinghouse 
2.62-mgd multistage flash unit at Key West, Fla, 
cost $4,056,000; it occupies 3.3 acres; and 
produces water at $0.86/1,000 gal. It has been on- 
stream over 90% and is extremely successful. (K- 
napp-USGS) 

W70-03657 


DEVELOPMENT OF MATHEMATICAL 
MODEL AND COMPUTER PROGRAM FOR OP- 
TIMIZATION OF VERTICAL TUBE EVAPORA- 
TOR SALINE WATER PLANTS, 

Houston Research Inst., Inc., Tex. 

A. E. Dukler, C. J. Huang, and M. L. Lee. 

Report available for sale from Superintendent of 
Documents, US Government Printing Office, 
Wash, DC, 20402 - Price $2.25. Office of Saline 
Water Research and Development Progress Report 
No 404, Feb 1969. 164 p, 16 fig, 2 tab, 8 ref, 9 ap- 
pend. OSW Contract No 14-01-0001-657. 


Descriptors: *Mathematical models, *Computer 
programs, *Desalination processes, *Desalination 
plants, Evaporators, Simulation analysis, Capital 
costs, Operating costs, Optimization, Dynamic pro- 
gramming, Systems analysis. 

Identifiers: *Vertical tube evaporator desalting 
plant, Multistage evaporator process simulation, 
Fortran. 


Techniques and mathematical models were 
developed for an optimum design of a VTE desalt- 
ing plant. The optimization system is then pro- 
grammed into an electronic computer which auto- 
matically searches and arrives at an optimum 
design. The computer program, as it results, is very 
flexible and versatile. The complete system is di- 
vided into 4 major subsystems which are Multistage 
Evaporator Process Simulation, Engineering 
Design Simulation, Capital and Operating Cost 
Calculation, and Optimum Searching Techniques. 
The Engineering Design Simulation and the Capital 
and Operating Cost Calculation are based on the 
design concept of a multistage evaporator system 


Field O3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3A—Saline Water Conversion 


arranged into the concentric geometric configura- 
tion. Modification of these subsystems for other 
geometrical arrangements can be accomplished 
readily and with little difficulty. Instructions are 
given for preparing the input data cards as well as 
operating the system. The source program Is writ- 
ten in Fortran IV. (Carstea-USGS) 

W70-03665 


IMPROVED ANIONIC MEMBRANES FOR 
ELECTRODIALYSIS, 

Monsanto Research Corp., Dayton, Ohio. 

I. O. Salyer, E. V. Kirkland, and P. H. Wilken. 
Office of Saline Water Research and Development 
Progress Report No 483, Dec 1969. 43 p, 11 fig, 14 
tab. OSW Contract No 14-01-0001-1769. 


Descriptors: *Membranes, *Desalination process, 

*Ion exchange, *Electrodialysis, Ammonium com- 
ounds, Hydrolysis, Saline water, Brackish water, 
ilms, Research and development. 

Identifiers: *Anionic membranes, Copolymenza- 

tion, Methyl iodide. 


The preparation of aliphatic anion exchange mem- 
branes composed of ethylene-tri-methyl vinyl am- 
monium chloride copolymer involves four major 
steps: (1) copolymerization of ethylene and N-vinyl 
phthalimide, (2) film formation, (3) hydrolysis to 
ethylene-vinyl amine copolymer, and (4) quater- 
nization with methyl iodide. It was found that di-t- 
butyl peroxide was an efficient initiator of the 
copolymerization reaction. The charge ratio was 
used to control the ratio of monomer in the 
copolymer products. The membranes were 
prepared by pressing the material between hot 
plates in a hydraulic press. Hydrolysis has been ac- 
complished with hydrazine hydrate at temperatures 
below the reflux temperature. The experimental 
membranes have been compared with commercial 
membranes by means of several accepted screening 
tests. (Carstea-USGS) 

W70-03666 


RESEARCH AND DEVELOPMENT ON LOW 
PRESSURE REVERSE OSMOSIS MEMBRANES 
AND DESIGN OF A SMALL UNIT FOR 
BRACKISH WATER, 

Dartmouth Coll., Hanover, N.H. 

Christian S. Miller, and D. Dean Spatz. 

Report available for sale from Superintendent of 
Documents, US Government Printing Office, 
Wash, DC, 20402 - Price $0.60. Office of Saline 
Water Research and Development Progress Report 
No 339, Mar 1968. 55 p, 17 fig, 8 tab, 36 ref, 4 ap- 
pend. OSW Contract No 14-01-0001-939. 


Descriptors: *Desalination processes, *Reverse os- 
mosis, *Water supply, Research and development, 
Brackish water, Membranes, Cellulose, 
Economics. 

Identifiers: Cellulose acetate membranes, Polyester 
membranes, Drinking water. 


Cellulose acetate desalination membrane technolo- 
gy and a simple, inexpensive desalination appliance 
which can supply water needs for a family of five 
are discussed. The asa appliance will operate 
on the principle of reverse osmosis utilizing only 
the water pressure already present in the household 
water system. A testing program using a reverse os- 
mosis cell has established the economic feasibility 
of using the method in larger systems. (Carstea- 


USGS) 
W70-03667 


THERMO-ECONOMICS OF SALINE WATER 
CONVERSION, 

Dartmouth Coll., Hanover, N.H. Thayer School of 
Engineering. 

Robert B. Evans, and Myron Tribus. 

I and EC Process Design and Development, Vol 4, 
No 2, p 89-100, Apr 1965. 9 fig, 4 tab, 22 ref. 


Descriptors: *Saline water, *Demineralization, 
*Thermodynamics, *Economics, Optimization, 
Energy, Desalination apparatus, Costs. 


Identifiers: Optimum-energy technique. 


The technological problems of saline water 
demineralization were set forth in concise form as 
they appeared in the light of an intensive study of 
the underlying principles of thermodynamics and 
economics. This was done by digesting the per- 
tinent principles of thermodynamics and 
economics into a compact formalism which the 
writers call the "Optimum-energy technique’. The 
essence of the optimum-energy technique was em- 
bodied in the use of the optimum-energy equation. 
The pertinent thermodynamics and economics 
were manifested in this equation in the form of two 
critical unit costs: energy costs and equipment 
costs. It was concluded that research programs in 
saline demineralization should be initiated for each 
type of desalination equipment with the specific 
goal of striving for lower conductance costs and 
lower available energy costs for each tentative 
energy source. Hope was expressed that optimum- 
energy technique, as a digest of the pertinent ther- 
mo-economics, would help to speed the advance of 
saline water conversion. (Thiuri-Cornell) 
W70-03935 


DESIGN AND COST OF ION-EXCHANGE SOF- 
TENING FOR A _ 50-MGD SEA-WATER 
EVAPORATION PLANT, 

California Univ., Berkeley. Sea Water Conversion 
Lab. 

Gerhard Klein, Kamel M. Makar, Badawi W. 
Tleimat, and Theodore Vermeulen. 

Sea Water Conversion Lab Rep No 68-2, Water 
Resources Center Desalination Rep No 25, Sept 
1968. 59 p, 12 fig, 10 tab, 31 ref, 2 append. 


Descriptors: *Design, *Costs, *lon-exchange, 
*Water softening, Optimization, Sea water, Distil- 
lation, Pre-treatment (Water), Economics, Interest 
rate, Evaporators. 

Identifiers: Calcium removal. 


The optimization of a large desalting plant was 
discussed. Mathematical equations were developed 
and utilized to determine the economic feasibility 
of calcium removal by a large distillation plant. Sea 
water was pretreated to avoid scale formation dur- 
ing distillation. It was possible to express all costs 
that affected the optimization as functions of the 
saturation time elapsed in one cycle of operation. 
The design study resulted in an estimated cost for 
calcium removal of 3.6 or 3.8 cents per thousand 
gallons of distilled-water product from the evapora- 
tor, based on respective interest rates of 3.125 or 
4.125 per cent per year on the depreciated plant in- 
vestment. Since this pretreatment led to more 
economic distillation conditions, the attendant 
savings eteely offset the cost of pretreatment. 
(Thiuri-Cornell) 

W70-03945 


Lh alate tg OF SEA WATER DESALINA- 
.. 

Weir (G. and J.) Ltd., Glasgow (Scotland). 

Hugh C. Simpson, and R. S. Silver. 

Selected Papers on Desalination and Ocean 
Technology, Dover Publications, New York, p 387- 
413, 1968. 3 fig, 2 tab, 7 ref. 


Descriptors: *Desalination processes, *Fresh 
water, *Saline water, *Optimization, *Electrodial- 

sis, *Reverse osmosis, Vapour compression distil- 
ation, Hydrate process, Mathematical studies. 
Identifiers: Transfer area. 


The processes for the recovery of fresh water from 
sea water were analyzed and the minimum costs of 
sea water desalination corresponding to optimum 
driving forces across the transfer surface were esti- 
mated by use of mathematical methods. Under op- 
timum conditions the cost of sea-water desalination 
decreased slowly as the cost of transfer area and 
power and the transfer resistance were reduced. 
Electrodialysis, reverse osmosis, and vapor recom- 
pression were all likely to produce more expensive 
fresh water than multi-stage distillation for any 
reasonable costs of the transfer surface. Freezing 
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and hydrate processes, on the other hand, could 
produce water at lower costs than could multi-stage 
distillation. However, the water costs for these 
latter two processes, have been under-estimated, 
since they can be evaluated with sufficient accura- 
cy only by large scale experimental work. (Thiuri- 
Cornell) 

W70-03946 


3B. Water Yield Improvement 


SNOW ALBEDO MODIFICATION - A REVIEW 
OF LITERATURE, 

Army Terrestrial Sciences Center, Hanover, N.H. 
For primary bibliographic entry see Field 02C. 
W70-03652 


SHAPING THE LAW OF WEATHER CON- 
TROL, 

For primary bibliographic entry see Field 06E. 
W70-03719 


LABORATORY TESTS OF SPRAYABLE 
MATERIALS FOR RUNOFF INDUCEMENT ON 
A LOESSIAL SOIL, 

Hebrew Univ., Jerusalem (Israel). Faculty of 
Agriculture; and National Univ. Inst. of Agricul- 
ture, Rehovoth (Israel). Volcani Inst. of Agriculure 
Research. 

For primary bibliographic entry see Field 02E. 
W70-03804 


RUNOFF INDUCEMENT IN ARID LANDS, 
National and Univ. Inst of Agriculture, Rehovoth 
(Israel). Volcani Inst. of Agriculture Research. 
Daniel Hillel. 

Final Technical Report to US Department of 
Agriculture, Rehovoth, 1967. 142 p, 34 tab, 46 fig, 
+ ae Project No A10-SWC-36. Grant No FG-Is- 
178. 


Descriptors: *Arid lands, *Water harvesting, 
*Rainfall-runoff relationships, *Infiltration, *Soil 
sealants, Surface runoff, Slopes, Rainwater, Small 
watersheds, Surface sealing, Soil compaction, 
Wettability, Soil dispersants, Rainfall, Simulated 
rainfall, Rainfall intensity, Water yield improve- 
ment, Soil erosion, Economic feasibility. 

Identifiers: *Israel. 


If runoff from slopes can be artificially increased, it 
can be concentrated in crop planted areas. Thus, 
natural precipitation could be used more efficiently 
in agriculture. Results are presented of laboratory 
and field trials of several different materials and 
treatments tested to reduce infiltration and thereby 
increase runoff. All work was conducted in Israel. 
The various treatments were first screened in the 
laboratory with a specially designed rainfall simula- 
tor and the more promising were field tested in two 
areas. Results varied somewhat with soil type and 
rainfall intensity and duration. Under the right con- 
ditions it was found that runfff-to-rainfall ratios as 
high as 80 to 90% could be obtained. Types of 
treatments were mechanical smoothing and com- 
paction and application of substances to bind, seal, 
crust, and waterproof the surface. The ultimate 
question is one of economic feasibility. Some 


preliminary cost figures are presented. (Crouse- 
Arizona) 
W70-03809 


A METHOD FOR STATISTICAL EVALUATION 
OF WEATHER MODIFICATION AT THE 
RIVER FLOW CONTROL LEVEL, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

Radmilo D. Markovic. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 80, 


) 641-647, 1967. 7 p, 3 fig, 2 ref. Bureau of Recla- 
mation Contract No 14-06-D-5229. 


Descriptors: *Weather modification, *Evaluation, 
*Streamflow, *Variability, *Statistical methods, 
Streamflow forecasting, Time series analysis. 
Identifiers: Weather modification evaluation. 


The natural variability of river flows is relatively 
high and the expected increase in water yield 
caused by weather modification experiments is 
relatively low. These two conflicting facts call for a 
very refined and sensitive method of solving the 
problem of statistical evaluation of weather modifi- 
cation attainments. The method developed and 
presented is one answer to the problem of weather 
modification evaluation. It was employed at the 
river flow control level by using the annual river 
flows as the main variable. The target-control con- 
cept was used in the development of the joint dis- 
tribution function of target river flows conditioned 
by those in the control basin and the upper tailed 
test of significance with the intention of maximizing 
the discriminating power of this statistical test. The 
applicability of this method is demonstrated by an 
actual example. (Knapp-USGS) 

W70-03848 


HYDROLOGIC EFFECTS OF RAINFALL AUG- 
MENTATION, 

Stanford Univ., Calif. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 02A. 
W70-03931 


3C. Use of Water of Impaired 
Quality 


DISTRIBUTION OF CHLORIDES IN AN IR- 
RIGATED CITRUS ORCHARD, 

National and Univ. Inst. of Agriculture, Rehovoth 
(Israel). Volcani Inst. of Agriculture Research. 

B. Yaron, E. Mor, and A. Goell. 

Israel Journal of Agricultural Research, Vol 18, No 
4, p 201-208, Oct 1968. 1 tab, 4 fig, 6 ref. 


Descriptors: *Arid lands, *Irrigation water, *Saline 
water, *Chlorides, *Citrus fruits, Leaching, Soil 
chemistry, Irrigation, Water quality, Soil-water- 
plant relationships. 
Identifiers: *Israel. 


If relatively saline water is used in irrigation, a 
build-up of chlorides in the soil may be expected. A 
value of 10 to 15 meq per liter of saturated soil 
paste has been suggested as the level of toxicity for 
citrus. This paper reports the chloride level and 
movement in the soil for one season of irrigation 
with water containing 2.9, 8.5, 11.3 and 15.5 meq 
per liter chlorides. The chlorides tended to accu- 
mulate between 30-90 cm. depth. The mean 
chloride content did not reach the 15 meq per liter 
level in one season for any of the treatments. How- 
ever, the chlorides were only partially leached by 
the following winter rains, so a continuous build-up 
of chlorides from year to year might be expected 
with continuous use of saline irrigation water. 
(Crouse-Arizona) 

W70-03799 


3D. Conservation in Domestic and 
Municipal Use 


PUBLIC PARKS, FORESTS AND RECREA- 
TION. 


Tenn Code Ann secs 11-1401 thru 11-1417 (Supp 
1969). 


Descriptors: *Tennessee, *Rivers, *Conservation, 
*Water resources development, Legislation, Natu- 
ral resources, Recreation, Eminent domain, Legal 
aspects, Administrative agencies, Federal govern- 
ment, Scenic easements, Local governments, River 
systems, Water pollution, Pollution abatement, 
Land use, Classification, Water conservation, Land 
_management, Scenery. 
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River, free flowing, and scenic easements are 
defined. The three classes of scenic river areas are 
natural river areas, pastoral river and partially 
developed river areas. Natural river areas are those 
free-flowing rivers with shorelines and scenic vistas 
unchanged by man, with no extensive paralleling 
roads closer than one mile. Those free-flowing 
rivers, the lands adjacent to which are partially or 
predominately used for agriculture and other 
dispersed human activities which do not substan- 
tially interfere with public use and enjoyment of the 
rivers and their shores are pastoral river areas. Par- 
tially developed river areas are those rivers in areas 
affected by the works of man, but which still pos- 
sess actual or potential scenic values. Regulations 
for the scenic rivers system which is administered 
by the Department of Conservation are provided. 
The Commissioner of Conservation establishes 
boundaries of the scenic river area and acquires 
land by donation, purchase, exchange, eminent 
domain or otherwise. Land uses permitted within a 
scenic river area are enumerated. The Commis- 
sioner of Conservation cooperates with appropriate 
water pollution control agencies and environmen- 
tal management agencies for the purpose of 
eliminating or diminishing the pollution of waters 
within scenic river areas. (Powell-Florida) 
W70-03746 


WETTING AGENT TESTS. 
Los Angeles City Fire Dept., Calif. 


Los Angeles, Los Angeles City Fire Department, 
1969. 16 p, 4 fig, 3 tab. 


Descriptors: *Surfactants, *Wettability, *Surface 
tension, *Sprays, *Burning, Wetting. 

Identifiers: *Wetting agents, *Firefighting, *Fire 
extinguishing, *Fire departments, Los Angeles City 
Fire Department. 


A series of laboratory and field tests of wetting 
agents, conducted by the Los Angeles City Fire De- 
partment, is reported. The tests were made to eval- 
uate the effectiveness, cost and practicality of using 
wetting agents as additives to water for facilitating 
fighting class A fires. The function of the wetting 
agents is to decrease the surface tension of the 
water droplets, and thereby increase water spread 
over combustible surfaces. It was found that the 
time and amount of water required to extinguish 
fires were considerably lessened when wetting 
agents were used. The increased penetration of 
water into burning materials, when wetting were 
used, reduced the potential of rekindles. In addi- 
tion, firefighting efficiency was increased and the 
use of wetting agents proved to be economically 
feasible. No significant correlations were found to 
exist between field and laboratory tests. It was con- 
cluded that a method of metering the wetting agent 
directly into the firefighting apparatus, from a 
reservoir on the apparatus, should be developed. 
Recommendations were made for optimum wetting 
agent concentrations, Additional tests and develop- 
ment were recommended. (Poertner-Chicago) 
W70-03812 


LIGHT WATER AND PROTEIN FOAM. 
Los Angeles City Fire Dept., Calif. 


Los Angeles, Los Angeles City Fire Department, 
1968. 31 p, 6 fig, 6 tab. 


Descriptors: *Burning, *Wetting, *Sprays, *Sur- 
factant, *Foaming, * Airports. ; 
Identifiers: *Light water, *Protein foam, *Foaming 
agents, *Firefighting, *Fire extinguishing, *Extin- 
guishing agents, Fire departments, Los Angeles 
City Fire Department, Airport fires. 


The report is a detailed account of a series of tests 
made by the Los Angeles City Fire Department to 
make comparative evaluations of firefighting 
characteristics of Light Water and Protein-Type 
foams. Light water is described as a non-toxic 
fluorocarbon surfactant with appropriate foam sta- 
bilizers. The Protein foam liquid agent is non-cor- 
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rosive and contains stabilizers, metallic salts, and 
other materials and preservatives. Five sets of con- 
trolled tests were conducted in pits at the Los An- 
geles International Airport. The same firefighters 
were used for all tests and all firefighting was con- 
ducted under identical controlled conditions. Data 
were recorded on wind; temperature; humidity; 
amount and kind of fuel; temperatures of agent, 
water and fuel; fire intensity; time of preburn; time 
to control; time to extinguish; and amount of extin- 
guishing agent used. The tests varied in size and in- 
tensity of fire, type of equipment used, and applica- 
tion rate of foaming agent. The Light Water foam 
proved superior to the Protein foam in every test. 
In one test, involving the use of two 300 gpm tur- 
rets on a 2,730 sq. ft. fire, the results indicated 
Light Water foam to be 3.64 times as effective as 
Protein foam. (Poertner-Chicago) 

W70-03813 


WATER CONSERVANCY DISTRICTS. 
Mo Ann Stat secs 257.010 thru 257.150 (1959). 


Descriptors: *Missouri, *Water districts, *Water 
conservation, *Water resources development, 
Water management (Applied), Water allocation 
(Policy), Administrative agencies, Legal aspects, 
Legislation, Water control, Flood control, 
Watersheds (Basins), Maintenance, River basins, 
Watershed management, River basin development, 
Multiple-purpose projects. 


The purpose of a river basin conservancy district is 
to enable residents of the area to participate in 
maintaining and improving local water resources. 
District projects may include alleviation of floods, 
conservation of water against drought, and 
development of the state’s resources for sanitary, 
domestic, agricultural, recreational, and industrial 
purposes. ’River’ and ’river basins’ are defined. The 
circuit courts are authorized to organize river con- 
servancy districts upon petition by affected lan- 
downers. A majority of those owning land within 
the proposed district must approve its creation in a 
referendum. (Powell-Florida) 

W70-04029 


WATER CONSERVANCY DISTRICTS. 
Mo Ann Stat secs 257.160 thru 257.310 (1959). 


Descriptors: *Missouri, *Water conservation, 
*Water resources development, *Water districts, 
Water management (Applied), Water allocation 
(Policy), Administrative agencies, Construction, 
Maintenance, Legal aspects, Legislation, Water 
control, Water conveyance, Watercourses (Legal), 
Water distribution (Applied), Water works, Per- 
mits, Condemnation, Riparian rights, Easements, 
Right-of-way, Watersheds (Basins), River basins. 


The board of trustees of a water conservancy dis- 
trict is authorized to clean out, straighten, widen, 
alter, deepen or change the course or terminus of 
any ditch, drain, sewer, river, watercourse, pond, 
lake, creek, or natural stream within the district. 
The board is empowered to fill up any abandoned 
or altered watercourse and to concentrate, divert, 
or divide the flow of water within the district. The 
board is permitted to purchase, acquire, hold, sell, 
convey, encumber, lease control, or use necessary 
land and personal property. The board may con- 
struct, operate, maintain, preserve, or supervise en- 
gineering works and other works, improvements 
and facilities. The board of trustees may acquire 
any easement, riparian or other right within the dis- 
trict for right of way, holding basin or for any 
necessary purpose. Condemnation of land by the 
board is permitted. The board of trustees makes 
regulations for the adjustment, connection or coor- 
dination of watercourses, works, facilities or opera- 
tions of the district. The criteria and procedures for 
the creation of a conservancy district for a primary 
drainage basin are enumerated. (Powell-Florida) 
W70-04030 


Field O3--WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3D—Conservation in Domestic and Municipal Use 


PUBLIC UTILITIES. 
Mo Ann Stat secs 71.520 thru 71.550 (1952). 


Descriptors: *Missouri, *Public utilities, *Cities, 
*Municipal water, Legislation, Domestic water, 
Contracts, Supply contracts, Legal aspects, Regula- 
tion, Local governments, Electric power, Electrici- 
ty, Water distribution (Applied), Fuels, Natural 
gas, Sewage disposal, Sewage, Conduits, Water 
works, Water supply, Pumping. 


Municipalities may enact ordinances authorizing 
and regulating public utility companies supplying 
light, heat, power, water, gas, or sewage disposal 
facilities. A municipality may authorize these utili- 
ties to make excavations, set up fixtures, install 
mains, and maintain and operate their plants, sub- 
ject to the conditions of the ordinance, for a period 
of twenty years. Municipal authorities are 
authorized to contract with any Missouri corpora- 
tion for the purpose of supplying the municipality 
with gas, electricity, or water. It is provided, how- 
ever, that any such contract shall not have legal 
force until ratified by a two-thirds majority of those 
voting in a municipal election. Any municipality 
may contract, either separately or in conjunction 
with another municipality or private corporation, 
with any corporation engaged in pumping and 
delivering water at wholesale for domestic con- 
sumption. A municipality may own, either 
separately or in conjunction with another mu- 
nicipality or private corporation, water mains 
through which to procure an adequate supply of 
water for its inhabitants. Before any such contract 
shall be entered into, the contract must be ap- 
proved by a majority of all the voters voting 
thereon at a special election held for that purpose. 
(Schram-Florida) 

W70-04035 


PUBLIC HEALTH 
SUPPLY). 
Mo Ann Stat secs 71.700, 71.710 (1952). 


(MUNICIPAL WATER 


Descriptors: *Missouri, *Cities, *Water supply, 
*Water sources, Legislation, Permits, Taxes, Wells, 
Water wells, Spring waters, Regulation, Inspection 
, Control, Testing, Water pollution, Water pollu- 
tion control, Public health, Water quality, Local 
governments, Water permits, Well permits. 
Identifiers: Licensing. 


All cities in the state are authorized to regulate and 
license all springs, wells, or other sources of water 
supply from which water is sold or offered to the 
public or shipped for sale. The cities may levy and 
collect license taxes and provide for the inspection 
and analysis of such water supplies. All cities are 
authorized to enact ordinances for the protection 
of all water supply sources from contamination or 
danger of contamination. (Schram-Florida) 
W70-04036 


MISSOURI SOIL AND WATER CONSERVA- 
TION DISTRICTS LAW. 


Mo Ann Stat secs 278.060 thru 278.155 (1963), as 
amended, (Supp 1970). 


Descriptors: *Missouri, *Soil conservation, * Water 
conservation, *Water districts, Administrative 
agencies, Administration, Financing, Legal aspects, 
Legislation, Adjudication procedures, Taxes, 
Eminent domain, Assessments, Cities, State 
governments, Federal government, Contracts, 
Equipment, Coordination, Agriculture, Conserva- 
tion, Water policy, Water resources. 


The State Soil and Water Districts Commission is 
created to administer the soil and water conserva- 
tion districts. The Commission shall: (1) formulate 
general soil and water policies for the districts; (2) 
receive funds for, and control disbursements to, the 
districts; (3) provide for referendums for the 
establishment or disestablishment of districts; and 
(4) enter into agreements with, and cooperate with 
federal agencies. This act provides procedures for: 


».Department 


(1) the establishment of soil and water districts; (2) 
referendums; and (3) the establishment of boards 
of soil and water district supervisors. Soil and water 
districts shall: (1) be a corporate body; (2) 
promote measures for soil and water conservation; 
(3) cooperate with other agencies; (4) provide ser- 
vices, materials and equipment to land representa- 
tives; (5) accept contributions and expend monies; 
and (6) enter into contracts. Counties, cities and 
soil and water districts may cooperate for the pur- 
poses of this act. Soil and water supervisors may 
not levy taxes, issue bonds, make assessments, take 
contributions by exaction from soil and water dis- 
tricts, or exercise the right of eminent domain. 
(Marsee-Florida) 

W70-04041 


3E. Conservation in Industry 


MINERAL RIGHTS VERSUS WATER RIGHTS, 
For primary bibliographic entry see Field 06E. 
W70-03735 


3F. Conservation in Agriculture 


EVAPORATIVE COOLING OF HEATED IR- 
RIGATION WATER BY SPRINKLER APPLICA- 
TION, 

Battelle Memorial Inst., Richland, Wash. Pacific 
Northwest Labs. 

For primary bibliographic entry see Field OSD. 
W70-03718 


DISTRIBUTION OF CHLORIDES IN AN IR- 
RIGATED CITRUS ORCHARD, 

National and Univ. Inst. of Agriculture, Rehovoth 
(Israel). Volcani Inst. of Agriculture Research. 

For primary bibliographic entry see Field 03C. 
W70-03799 


AN EVALUATION OF THREE COEFFICIENTS 
AS A MEASURE OF UNIFORMITY OF WATER 
APPLICATION BY SPRINKLERS, 

of Agriculture, Swift 
(Saskatchewan). Research Station. 

H. G. Korven. 

Canadian Agricultural Engineering, Vol 10, No 2, 
p 83-84, Nov 1968. | tab, 7 ref. 


Current 


Descriptors: *Sprinkler irrigation, *Application 
methods, *Uniformity coefficient, *Water mea- 
surement, Semiarid climates, Arid lands, Irrigation, 
Water management (Applied), Statistical methods, 
Measurement, Equations, Average, Spatial dis- 
tribution, Regression analysis, Data processing, 
Rates of application. 
Identifiers: | *Canada, 
Saskatchewan. 


*Standard __ deviation, 


When designing and operating a sprinkler irrigation 
system, it is important to know the uniformity of 
water application, since a level of uniformity is 
more efficient in using water for crop production. 
Three coefficients of uniformity that have had wide 
attention were calculated and compared for 775 
uniformity tests on the semiarid plains of 
Saskatchewan. They were Cu, U, and A. The larger 
the coefficient, the better the uniformity. A high 
degree of correlation was found among the three 
coefficients. The author concludes that any of the 
three coefficients is an acceptable measure, but he 
suggests U is most practical since it is based on 
standard deviation--one of the most efficient esti- 


mators--and is easier to calculate. (Crouse- 
Arizona) 
W70-03803 


RUNOFF INDUCEMENT IN ARID LANDS, 
National and Univ. Inst of Agriculture, Rehovoth 
(Israel). Volcani Inst. of Agriculture Research. 

For primary bibliographic entry see Field 03B. 
W70-03809 


WATER FOR WESTERN FEDERAL IRRIGA- 
TION PROJECTS, 

Washington State Univ., Pullman. 

E. Roy Tinney. ; 
Water Resources Management and Public Policy, 
Seattle, University of Washington Press, p 3-11, 
1968. 9 p, 3 ref. 


Descriptors: *Water supply, *Economic efficiency, 
*Irrigation, *Water resource development, Water 
losses, Water transfer, Demand, Cost, Govern- 
ment, Governments supports, Groundwater min- 
ing, Optimization, Value, Cost benefit analysis, 
Financing, Economic life, Income, Social aspects, 
Economic evaluation. 

Identifiers: *Federal subsidies, *Social goals, In- 
come distribution. 


The chief agricultural problem of the West is the 
supply of irrigation water. Future federal irrigation 
developments should attempt to assure the nation 
of a fully adequate supply of the varieties of food 
and fiber, improve the general economy, and aid 
specific economicallydepressed areas. The federal 
government should adopt both an economic effi- 
ciency analysis and an income distribution analysis 
and abandon the hidden subsidies in benefit-cost 
analysis. Future federal projects should be ranked 
in ascending order of economic efficiency for each 
crop pattern so that Congress can make a more ra- 
tional selection, taking note of the social goals in- 
volved. The article points out that interregional 
transfers should be analyzed on the basis of 
technological obsolescence of demand, crop 
production factors in the area of water abundance, 
the relative costs of water delivery at each end of 
the transfer, water losses incurred by the transfer 
and alternative means of increasing the water sup- 
plies in the recipient regions. (See W70-03995) 
(Murphy-Rutgers) 

W70-03996 


04. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A. Control of Water on the 
Surface 


FLOOD PLAIN INFORMATION, ROSILLO 
CREEK, BEXAR COUNTY, TEXAS. 
Corps of Engineers, Fort Worth, Tex. 


Prepared for San Antonio River Authority. Corps 
of Engineers Flood Plain Report, Jan 1970. 33 p, 5 
fig, 12 plate, 11 tab. 


Descriptors: *Floods, *Flood damage, *Texas, 
Flood plains, Flood control, Non-structural alter- 
natives, Maximum probable flood, Historic flood. 
Identifiers: *Bexar County (Tex), Standard project 
flood, Intermediate regional flood. 


Flooding of Rosillo Creek, Bexar County, Texas is 
described in a report of flood plain problems based 
on records of rainfall, runoff, and historical and 
present flood heights. Maps, photographs, profiles, 
and cross sections indicate the extent of flooding 
that has occurred and which may be expected to 
occur in the future. The information is for use in 
study and planning ways to minimize vulnerability 
to flood damages by control of flood plain use by 
zoning and subdivision regulations, the construc- 
tion of flood protection works, or by combinations 
of these approaches. (Knapp-USGS) 

W70-03647 


DETERMINATION OF OPTIMAL FLOOD PRO- 


TECTION LEVELS WITH SMALL EX. ~ 


CEEDANCE PROBABILITIES, 
panne a Univ., Pittsburgh, Pa. 

or primary bibliographic entry see Field 06A. 
W70-03653 far i : 


en 


EFFECTS OF FLOOD.PROTECTION ON LAND 
USE IN THE COON CREEK, WISCONSIN, 
WATERSHED, 

Wisconsin Bureau of State Planning, Madison. 
Donald F. Theiler. 

Water Resources Research, Vol 5, No 6, p 1216- 
1222, Dec 1969. 7 p, 2 fig, 5 tab, 3 ref. 


Descriptors: *Flood protection, *Small watersheds, 
*Land management, *Land use, *Wisconsin, Cost- 
benefit analysis, Planning, Soil conservation, 
Recreation. 

Identifiers: Coon Creek watershed (Wis). 


In justifying small watershed projects under Public 
‘Law 566, the U.S. Soil Conservation Service (SCS) 
frequently counts as a benefit the intensified use of 
agricultural land resulting from increased flood 
protection. Actual land use changes in Wisconsin 
were far less than predicted by the SCS. The 
reasons are less related to the watershed project 
than they are to changes in farming practices. The 
adequacy of project evaluation techniques is 
questioned, and suggestions are made for improve- 
ment. (Knapp-USGS) 

W70-03654 


USE OF THE CRITICAL PERIOD IN RESER- 
VOIR ANALYSIS, 

California Univ., Los Angeles. 

W.A. Hall, A. J. Askew, and W. W-G. Yeh. 

Water Resources Research, Vol 5, No 6, p 1205- 
1215, Dec 1969. 11 p, 4 fig, 3 tab, 4 ref. OWRR 
Project No B-061-CAL. 


Descriptors: *Probability, *Streamflow forecast- 


ing, *Statistical models, Synthetic hydrology, 
Hydrograph analysis, Statistical ‘methods, 
Meteorology, Reservoir management, Systems 
analysis. 

Identifiers: *Critical period analysis, Synthetic 


hydrographs. 


The ’critical period’ in conjunction with reservoir 
design and operation is defined and an analysis is 
conducted of the usefulness of the concept in the 
evaluation of deficiencies of water for project 
planning purposes. Streamflow records from a 
‘number of rivers in the United States are analyzed, 
and certain defined characteristics of their various 
critical periods are derived. These characteristics 
are shown to be functions of both the active storage 
and the variation in annual streamflow. The dates 
of occurrence of the critical periods from historical 
records tend to be stable within certain geographic 
areas and over a range of active storages. Large 
numbers of equally likely hydrographs of the same 
“length as the historical record were generated and 
compared with those found in the historical record. 
Some of the synthetic records produced critical 
periods in which the severity, measured by the 
decrease in the full record firm yield, was greater 
than the historical. However, the generated records 
as a whole had significantly less severity than the 
historical records of the same length. These obser- 
vations suggest, but do not prove, that the more 
severe critical periods observed in_ historical 
records may be due to major perturbations of the 
cause-effect relationships not reflected by the 
hypothesis of static» probability relationship. (K- 
napp-USGS) 

W70-03655 


“FLOOD PLAIN INFORMATION, ARKANSAS 
RIVER, DODGE CITY, KANSAS. 
Corps of Engineers, Albuquerque, N. Mex. 


Corps of Engineers Flood Plain Report, Dec 1969. 
39 p, 7 fig, 13 plate, 7 tab. 


Descriptors: *Floods, *Flood damage, *Kansas, 
‘Flood plains, Flood control, Non-structural alter- 
natives, Maximum probable flood, Historic flood. 
Identifiers: *Arkansas’River, Dodge City (Kans), 
Standard project flood, Intermediate regional 
flood. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 04 
Control of Water on the Surface—Group 4A 


Flooding of the Arkansas River, Dodge City, Kan- 
sas is described in a report of flood plain problems 
based on records of rainfall, runoff, and historical 
and present flood heights. Maps, photographs, 
profiles, and cross sections indicate the extent. of 
flooding: that has occurred and which may be ex- 
pected to occur in the future. The information is 
for use in study and planning ways to minimize vul- 
nerability to flood damages by control of flood 
plain use by zoning and subdivision regulations, the 
construction of flood protection works, or by com- 
binations of these approaches. (Knapp-USGS) 
W70-03668 


CORPORATE POWERS (REGULATION OF 
WATER SUPPLY - FLOOD CONTROL). 


Pa Stat Ann tit 53, sec 3743 (1957). 


Descriptors: *Pennsylvania, *Cities, *Flood pro- 
tection, *Regulation, Cisterns, Levees, Navigable 
waters, Flood walls, Floods, Dams, Streamflow, 
Obstruction to flow, Rivers, Legislation, Adminis- 
tration, Administrative agencies, State _govern- 
ments, Docks, Piers, Supervisory control (Power), 
Construction, Operation and maintenance, Chan- 
nel improvement, Reservoir construction, Reser- 
voirs, Legal aspects. 

Identifiers: Ferries. 


In addition to other powers granted by this act, the 
council of each city shall have the power to 
establish, make, fill and regulate public wells, 
cisterns, aqueducts, and reservoirs. Subject to the 
provisions of state law, the city councils may: (1) 


‘provide for the construction and maintenance of 


levees and ferries within the limits of the city; (2) 
erect wharves on navigable waters adjacent to the 
city, and regulate their use; (3) provide for protec- 
tion against floods; (4) construct and maintain 
docks, retaining walls, dams or embankments; and 
(5) remove obstructions from, deepen and widen 
the channels of rivers and streams flowing through 
or adjacent to the city. (Barnett-Florida) 
W70-03685 


STOCHASTIC ASPECTS OF RESERVOIR 
STORAGE, 

Manchester Univ. (England). Inst of Science and 
Technology. 

For primary bibliographic entry see Field 02A. 
W70-03706 


APPLICATIONS OF MONTE CARLO METHOD 
TO RESERVOIR DESIGN, 

Institute of Water Resources Research, Berlin 
(East Germany). 

For primary bibliographic entry see Field 02A. 
W70-03713 


NUMERICAL SIMULATION OF 
WITHDRAWAL FROM A STRATIFIED RESER- 
VOIR, 


Oregon State Univ., Corvallis, Oreg. 
For primary bibliographic entry see Field 08B. 
W70-03716 


FOR 


WATERCOURSES (ALTERATION 


- BRIDGE CONSTRUCTION). 


Ohio Rev Code Ann secs 6151.01 thru 6151.13 
(Page, 1953), as amended, (Supp 1970). 


Descriptors: *Ohio, *Bridges, *Streams, *Bridge 
construction, Legislation, Benefits, Public benefits, 
Project benefits, Washouts, Road construction, 
Rivers, Alteration of flow, Damages, Costs, Esti- 
mated costs, Diversion, Administrative agencies, 
Condemnation, Financing. 


When necessary for the proper protection of loca- 
tion of a proposed bridge or road, the board of 
county commissioners may divert, alter, straighten 
or clean out any watercourse, acquire the necessa- 
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ry property, and settle all claims for damages. Ex- 
penses are payable out of the funds for the bridge 
or road. Before the work is begun, a petition setting 
forth the benefits to be derived from the project 
and other necessary details must be filed with the 
county auditor. An engineer is appointed to deter- 
mine whether the proposal is beneficial and to esti- 
mate the costs. All costs for the proceedings are 
paid from the bridge funds of the county. (Douber- 
ley-Florida) 

W70-03738 


DRAINAGE AND LEVEE DISTRICTS. 
Tenn Code Ann secs 70-735 thru 70-751 (1956), 
sec 70-752 (Supp 1969). 


Descriptors: *Tennessee, *Drainage districts, *Lo- 
cal governments, *Assessments, Taxes, Drains, 
Levees, Cost repayment, Costs, Surveys, Damages, 
Engineers estimates, Project planning, Compensa- 
tion, Coordination, Administration, Administrative 
agencies, Contracts, Watersheds (Basins). 


Drainage districts may include land in more than 
one county. The clerk of the county court makes 
assessments for all lands in the district. The suffi- 
ciency and advisability of any petition for the 
establishment of a drainage district shall be deter- 
mined by the county court after proper publication 
of notice. The court may require surveys and esti- 
mates of the costs of proposed improvements be- 
fore approving a petition. Drainage districts may 
cooperate and contract with other districts, with 
any state agency, or with the federal government. 
Drainage districts may exercise all the powers exer- 
cised by watershed districts. (Dearing-Florida) 
W70-03741 


CORRECTION OF ERRORS IN ASSESSING 
DRAINAGE DISTRICT LANDS. 
Tenn Code Ann secs 70-1001 
(1956). 


thru 70-1007 


Descriptors: *Tennessee, *Drainage districts, *As- 
sessments, *Remedies, Legislation, Payment, 
Evaluation, Taxes, Tax rate, Boundaries (Proper- 
ty), Boundary disputes, Legal aspects, Administra- 
tion, Administrative agencies, Administrative deci- 
sions, Appraisals, Damages. 


Mistakes in assessments against landowners made 
by drainage district authorities may be corrected 
upon petition by the aggrieved landowners to the 
county court. Either the landowner or the district 
directors may appeal the court’s assessment deci- 
sion. No petition for correction of a mistake in 
boundaries will be heard after the decree fixing the 
number of acres has been confirmed and entered 
on the assessment roll. When an incorrect assess- 
ment has been made, the decree fixing such assess- 
ment shall not be final and any aggrieved party may 
petition the county court to correct the mistake. 
Upon a finding that a mistkae was made, all re- 
ports, decrees, blue prints, maps, and plats shall be 
amended accordingly. An appeal from such a deci- 
sion may be made to the circuit court, where the 
cause will be heard de novo. (Schram-Florida) 
W70-03742 


DRAINAGE DISTRICTS (CONSTRUCTION OF 
IMPROVEMENTS). 

Tenn Code Ann secs 70-1201 
(1956). 


thru 70-1232 


Descriptors: *Tennessee, *Administrative agen- 
cies, *Drainage districts, *Drainage engineering, 
Drainage systems, Drainage practices, Controlled 
drainage, Drainage, Laterals, Outlets, Legislation, 
State governments, Administration, Channels, 
Legal aspects, Watercourses (Legal), Relative 
rights, Ditches, Drains, Assessments, Construction, 
Conveyance structures. 


The county court is empowered to appoint mem- 
bers to the board of directors of drainage districts. 
Each board may enter into contracts for improve- 


Field 04A—WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4A—Control of Water on the Surface 


ments in its district. A bonded engineer is to be em- 
ployed to supervise construction of improvements 
and to file monthly work estimates upon which 
compensation will be based. Each board is directed 
to employ a ‘drainage overseer’ to efficiently main- 
tain improvements constructed within its district. 
The owner of any land assessed for construction 
costs of an improvement has the privilege of using 
the improvement, subject to the control and ap- 
proval of the board of directors. The board for each 
district is required to settle disputes between lan- 
downers regarding use of lateral ditches or drains. 
Each board may assess damages for violations of 
this act. Assessments for improvements are to be 
collected as taxes but must be kept in a separate 
fund. Criminal penalties are imposed for injury to 
any drainage improvement. (Barnett-Florida) 
W70-03743 


WATERS, DRAINS, AND LEVEES (DISTRICTS 
IN MORE THAN ONE COUNTY). 

Tenn Code Ann secs 70-1501 thru 70-1514 
(1956). 


Descriptors: *Tennessee, * Drainage districts, * Ad- 
ministrative agencies, *Drainage practices, 
Drainage programs, Drainage systems, Local 
governments, State governments, Legislation, 
Regulation, Drainage engineering, Engineers esti- 
mates, Cost repayment, Administrative costs, Cost 
allocation, Construction, Assessments, Legal 
aspects, Project planning, Coordination, Adminis- 
tration, Permits. 


Where a proposed drainage improvement is to be 
located in more than one county, application must 
be made to the county courts of each county. Upon 
application, a court appointed engineer will survey 
the entire area and report to each county in the dis- 
trict. The court is authorized to appoint viewers to 
assess damages to each county. County courts are 
directed to appoint commissioners to assess and ap- 
portion the costs of the proposed improvement. A 
board of directors for a district encompassing more 
than one county shall consist of one member from 
each county. County courts retain the power to 
remove any commissioner, viewer, or director. An 
alternate method of establishing improvement or 
drainage districts lying in more than one county is 
provided. (Barnett-Florida) 

W70-03744 


SWAMP AND OVERFLOWED LAND. 
Mo Ann Stat secs 241.010 thru 241.130 (1952). 


Descriptors: *Missouri, *Land reclamation, 
*Federal reclamation law, *Swamps, Patents, 
Legislation, Legal aspects, State governments, 
Standing waters, Surface waters, Reclamation 
states, Proprietary power, Public lands, Federal 
government, Conservation, Land development, 
Land management, Agricultural engineering. 


Swamp and overflow lands were granted to the 
state of Missouri by an act of Congress entitled ’An 
act to enable the state of Arkansas and other states 
to reclaim the swamp lands within their limits.’ In 
order to provide for the reclamation of all over- 
flowed and swamp lands, all Missouri lands are 
donated to the counties in which they may be situ- 
ated. The duties of the Secretary of State, which in- 
clude acting as swamp land agent, are enumerated. 
Title to all swamp or overflowed lands is conveyed 
by patent issued by the Secretary of State. The 
preparation, issuance and recordation of patents 
are regulated. All patents are prima facie evidence 
of title. (Powell-Florida) 

W70-03756 


SWAMP AND OVERFLOWED- LANDS 
(PATENTS AND CONTRACTS). 

Mo Ann Stat secs 241.140 thru 241.240 (1952), as 
amended, (Supp 1970). 


Descriptors: *Missouri, *Swamps, *Patents, *Con- 
tracts, Control, Marshes, Surface waters, Land 


reclamation, Wetlands, Legal aspects, Legislation, 
Contract administration, Regulation. 


Control over patented swamp and overflowed lands 
is vested in the several county courts. Procedures 
involving the sale of swamp or overflowed lands by 
the county are provided. The conditions necessary 
for the cancellation of swamp or overflowed land 
sale contracts are enumerated. The clerk of the 
county court issues a patent for the swamp or over- 
flowed land upon full payment by the purchaser. 
(Powell-Florida) 

W70-03757 


SWAMP AND OVERFLOWED LANDS (RECLA- 
MATION AND ASSESSMENT OF DAMAGES). 
Mo Ann Stat secs 241.250 thru 241.280 (1952). 


Descriptors: *Missouri, *Land reclamation, 
*Damages, *Overflow, Land, Legislation, Local 
governments, Swamps, Reclamation, Ditches, 
Levees, Drainage, Drainage systems, Administra- 
tive agencies, Payment, Surface drainage, Drainage 
programs, Judicial decisions, Legal aspects, Com- 
pensation, Assessments. 


The county courts may appoint commissioners to 
superintend the surveying, draining, and reclama- 
tion of overflowed and swamp lands within the 
respective counties and may borrow money and 
issue bonds of the county for these projects. If the 
owners of any land through which any ditch or 
levee is proposed to be constructed or cut object to 
such construction, the commissioners shall obtain a 
summons for a jury to inquire into the damages the 
owners may sustain. A civil trial shall be conducted 
in a magistrate’s court, and the jury’s assessment of 
damages shall be specified in writing. If the county 
court determines that it is best to pay the damages, 
the money shall be paid to the landowner from the 
county treasury. If the objecting landowner refuses 
to accept the payment, the ditch or levee may be 
constructed, and the landowner shall be forever 
barred from maintaining any further action. Mali- 
cious destruction of any ditch or levee is a 
misdemeanor punishable by up to one thousand 
dollars fine and/or six months imprisonment. 
(Schram-Florida) 

W70-03758 


ANNEXATION OF OLD DRAINAGE DIS- 
TRICTS BY NEW DRAINAGE DISTRICTS. 

Mo Ann Stat secs 242.692 thru 242.699 (Supp 
1970). 


Descriptors: *Missouri, *Drainage districts, *Out- 
lets, *Boundaries (Property), Legislation, Legal 
aspects, Administrative agencies, Land tenure, Ju- 
dicial decisions, Assessments, Taxes, Cost-benefit 
theory, Administration, Drainage systems. 
Identifiers: * Annexation, Reorganization. 


The drainage districts whcih desires to be annexed 
will be known as the minor district. The district to 
which the minor district desires to be annexed will 
be known as the major district. The board of super- 
visors of any minor district may petition any major 
district for annexation thereto providing the two 
districts have a common outlet or the major district 
has an outlet for the use of the minor district. The 
necessary contents of the petition are specified. 
The petition will be filed in the circuit court which 
incorporated the major district. The board of su- 
pervisors of the major district may either accept or 
reject the petition. If the petition is accepted, the 
clerk of the circuit court will publish notice 
thereof. Owners of land in the minor district may 
object to the petition and such objections will be 
heard in circuit court. The court will determine 
whether or not to issue a decree annexing the 
minor district to the major district. (Keith-Florida) 
W70-03760 


DRAINAGE DISTRICTS FOR MINING PUR- 
POSES. 
Mo Ann Stat secs 242.700 thru 242.750 (1952). 


24 


Descriptors: *Missouri, *Drainage districts, *Land 
reclamation, *Mining, Administrative agencies, 
Mine drainage, Land tenure, Leases, Easements, 
Pumps, Pumping plants, Pumping, Watercourses 
(Legal), Planning, Excavation, Taxes, Financing, 
Surveys, Legislation, Right-of-way, Legal aspects, 
Mining engineering, Mineralogy. 

Identifiers: Underground watercourses. 


When the state geologist certifies that certain lands 
are likely to contain valuable mineral deposits, 
owners of these lands may form a mining drainage 
district to drain their lands for mining purposes. 
Such districts shall have the power to purchase, 
construct, own or lease pumping plants in order to 
promote the draining and reclamation of mineral- 
ized lands. The chief engineer of any mining district 
shall make a survey of mineralized lands and sub- 
mit a reclamation plan to the board of supervisors 
of the district outlining the methods of reclaiming 
the lands for mining purposes. The districts’ pro- 
jects shall be financed through the issuance of 
bonds and through the levy of a pumping tax on the 
gross value of mineral concentrates derived from 
the land. (Duss-Florida) 

W70-03761 


CONSOLIDATION OF DRAINAGE DISTRICTS. 


Mo Ann Stat secs 243.450 thru 243.540 (1952), as 
amended, (Supp 1970). 


Descriptors: *Missouri, *Drainage districts, * Ad- 
ministrative agencies, *Judicial decisions, Land 
tenure, Financing, Benefits, Assessments, Costs, 
Taxes, Construction, Legislation, Legal aspects. 
Identifiers: * Penalties (Criminal), Improvements. 


Upon petition by one-fourth of the landowners in 
two or more drainage districts, such districts may 
reorganize into one district. Petitions shall be to the 
circuit court of the county containing the greatest 
acreage of land in the proposed district. Petitions 
shall contain descriptions of the land and districts 
involved. The clerk of the circuit court shall cause 
notice of the petition to be published. Any owner of 
real or other property in the proposed district, not 
signing the petition, may file objections to the peti- 
tion which shall be reviewed by the court. Penalties 
are provided for officials who fail to carry out their 
duties to the district. The validity of bonds issued 
by districts shall not be questioned in any court, ex- 
cept for the power to issue such bonds. Suits on 
bonds for costs and performance of work shall be 
brought in the name of Missouri. Appeals from 
county court decisions regarding drainage districts 
shall be to the circuit court. This chapter is remedi- 
al in character and drainage districts already in ex- 
istence retain all powers heretofore granted by the 
state. Penalties for violations of this chapter are 
a Spee (Duss-Florida) 
70-03762 


CITY OF PORT RICHEY V ADAMEK (CON- 
STRUCTION OF A DOCK EXTENDING INTO A 
NAVIGABLE RIVER). 


228 So 2d 428-431 (2d DCA Fla 1969). 


Descriptors: *Boundaries (Property), *Docks, 
*Local governments, *Navigable rivers, Legisla- 
tion, Judicial decisions, Ownership of beds, Beds 
under water, High water mark, Real property, 
Channels, Shores, Permits, Legal aspects, Bounda- 
ty disputes, Water rights, Shallow water, Buildin 
codes, Structures, Construction, Land tenure, Ci- 
ties, Navigation, Regulation. 


Plaintiff, a property owner, requested the court to 
determine the boundary of his waterfront lot and to 
require defendant city to permit construction of a 
dock extending from his pacnerts into a navigable 
river. An pe sata plat of the sub-division revealed 
that plaintiff's property line extended forty-one feet 
into the river. A municipal ordinance permitted 
boat. docks and piers to extend no more than 20 
feet into a waterway from the property line. Defen- 
dant claimed that the proposed dock would extend 


more than twenty feet into the river and denied 
plaintiff's application for a building permit for that 
reason. The circuit court declared that plaintiff’s 
property line was that shown on the plat and not 
the shoreline. Because the water immediately ad- 
jacent to the shoreline was shallow and non-naviga- 
ble, the court held that the dock would not impede 
the natural flow of water, encroach upon the chan- 
nel, or unduly restrict the use of the waterway by 
adjoining property owners. On appeal, the city 
claimed that Florida law permits private ownership 
of lands bordering on navigable waters only to the 
high water mark. The district court rejected this 
contention and affirmed the circuit court’s deci- 
sion, holding that construction of the proposed 
dock would not violate the city ordinance. 
(Schram-Florida) 

W70-03763 


KOMMANVITTSELSKAPET HARWI V UNITED 
STATES (ACTION AGAINST FEDERAL 
GOVERNMENT FOR ALLEGED FAILURE TO 
MAINTAIN CHANNEL). 

305 F Supp 882-895 (ED Pa 1969). 


Descriptors: *Navigation, *Navigable rivers, *Ad- 


miralty, *Channels, Ships, Shoals, Warning 
systems, Depth, Buoys, Publications, Federal 
government, Administrative agencies, Legal 


aspects, Federal jurisdiction, Interstate rivers, 
Delaware River, Surveys, Channel improvement, 
Dredging, Damages, Charts, Judicial decisions, 
Remedies. 


Foreign shipowners brought this action for 
damages against the United States under the Suits 
in Admiralty Act. Plaintiffs charged that negligence 
on the part of the United States government led to 
the grounding of their vessel on a shoal in the 
Delaware River. Specifically, they contended that 
the United States had assumed the duty of main- 
taining and surveying the channel in which the ship 
was damaged and that the United States negligently 
failed to notify users of the Delaware River that the 
existing channel could not safely be used for 
navigation. Plaintiffs alleged further that the 
United States negligently failed to publish informa- 
tion concerning the depth of the channel and failed 
to mark and alternate channel with temporary mar- 
kers during channel construction. The court re- 
jected these contentions, holding that even if the 
federal government has assumed the responsibility 
for regularly surveying and maintaining the chan- 
nel, there was no evidence that the government was 
aware of the existence of the particular shoal in 
question. The court stated that even though the 
Corps of Engineers periodically publishes depth 
charts for certain channels, this does not justify 
navigators in relying upon the government to 
dredge and survey all channels in navigable in- 
terstate waterways. (Schram-Florida) 

W70-03766 


PARTITION WHEN LAND BOUNDED BY 
WATER. 


Wis Stat Ann sec 90.09 (1957). 


Descriptors: *Wisconsin, *Boundaries (Property), 
*Boundary disputes, *Structures, Legislation, 
Negotiations, Rivers, Ponds, Streams, Legal 
aspects, Relative rights, Cost allocation, Cost shar- 
ing, Riparian land. 

Identifiers: *Fences. 


When the boundary line between enclosed lands of 
different persons is a river, brook, pond, or creek 
which does not form a sufficient fence, and it is im- 
practicable because of unreasonable expense to 
build the fence on the true boundary line, and 
either owner refuses to join in making a partition 
fence on either side, application may be made to 
two fence viewers who will determine if the river, 
brook, pond, or creek is an insufficient boundary. If 
so determined, the viewers will put in writing how, 
when, and where the fence is to be erected along 
with an assessment of cost to each of the disputing 
owners. This paper is filed with the town clerk and 
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recorded. If either party refuses or neglects to build 
his share of the fence, the other party may 
complete the fence and recover the expense 
thereof from the refusing party. If the viewers 
determine it impracticable to build any fence, writ- 
ten notice of such determination shall be given to 
the disputing parties. (Barnett-Florida) 
W70-03786 


WISCONSIN FLOOD CONTROL AGENCIES. 


Wis Stat Ann _ secs 
amended, (Supp 1969). 


87.12-87.18 (1957), as 


Descriptors: *Wisconsin, *Administrative agen- 
cies, *Flood control, *Coordination, Legal aspects, 
Financing, Assessments, State governments, Reser- 
voirs, Flood protection, Flood plains, Land tenure, 
Rivers, Maintenance, Operation and maintenance, 
Surveys, Leases, Construction, Construction costs, 
Repairing, Administration, Cities, Legislation, Cost 
allocation, Operating costs. 


A Flood Control Board is hereby established to 
coordinate and supervise the construction, main- 
tenance, and operation of flood control improve- 
ments authorized by the Department of Resource 
Development. The Board is authorized to: (1) con- 
tract for the construction of improvements; (2) 
enter upon lands to conduct surveys and examina- 
tions; (3) borrow money for reservoir construction; 
(4) sell or lease reservoirs; and (5) petition the De- 
partment for authorization to improve existing 
works. Penalties are provided for trespass upon, 
obstruction of, or interference with improvements. 
Leases, sales, and leases with options to purchase 
storage reservoirs may be secured only in ac- 
cordance with the procedures herein established. 
Costs of maintenance and operation of flood con- 
trol improvements are assessed against municipali- 
ties and owners of unincorporated land within the 
district. (Marsee-Florida) 

W70-03789 


WISCONSIN FLOOD CONTROL. 
Wis Stat Ann secs 87.01-87.11 
amended, (Supp 1969). 


(1957), as 


Descriptors: *Wisconsin, *Flood control, *Ad- 
ministrative agencies, *Administration, Financing, 
Costs, Assessments, Dams, Dikes, Diversion, Flood 
protection, Levees, Reservoirs, Sewers, Ditches, 
Lakes, Rivers, Navigation, Floodways, Pumping 
plants, Siphons, State governments, Federal 
government, Legal aspects, Parks, Legislation, 
Channel improvement, Alteration of flow, Obstruc- 
tion to flow. 


For purposes of flood control, the Department of 
Resource Development may straighten, widen, 
alter, or remove obstructions from any river, water- 
course, lake, pond, creek, natural stream, ditch, 
drain, or sewer, and may concentrate, divide or 
divert the flow of water therein. However, no such 
work may substantially impair navigability. The 
Department may also construct, maintain, or 
remove ditches, canals, levees, dikes, dams, sluices, 
revetments, reservoirs, holding basins, floodways, 
pumping stations, sewers, siphons, and other works 
necessary for the purposes of this act. Procedures 
governing flood-work petitions and hearings are 
herein set forth, as are provisions relating to financ- 
ing, costs, assessment of benefits, collection of as- 
sessments and exemption of public parks from as- 
sessments. Public corporations or flood control 
boards may enter into agreements with federal 
agencies to cooperate in the construction, opera- 
tion or maintenance of any federally authorized 
project contemplated herein. Drainage area is 
defined. (Marsee-Florida) 

W70-03802 


DRAINAGE MASTER PLAN FOR THE CITY OF 
FORT WORTH PUBLIC WORKS DEPART- 
MENT, STORM DRAINAGE CRITERIA AND 
DESIGN MANUAL. 

Knowlton-Ratliff-English, Fort Worth, Tex. 
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For primary bibliographic entry see Field 08A. 
W70-03814 


ON THE EXTREME VALUE DISTRIBUTION 
FOR DESCRIBING ANNUAL FLOOD SERIES, 
New South Wales Univ., Kensington (Australia). 
For primary bibliographic entry see Field 02E. 
W70-03854 


A PEAK DISCHARGE RELATION FOR INTER- 
MEDIATE DRAINAGE BASINS, 

Queen’s Univ., Kingston (Ontario). 

For primary bibliographic entry see Field 02E. 
W70-03855 


ESTIMATION OF STATISTICAL PARAME- 
TERS FOR ANNUAL RIVER FLOWS, 
Universidad Nacional del Zulia, 
(Venezuela). 

For primary bibliographic entry see Field 02E. 
W70-03858 


Maracaibo 


COMPARISON OF SMART AND 
SCHEIDEGGER STREAM LENGTH MODELS, 
IBM Watson Research Center, Yorktown Heights, 
N.Y. 

For primary bibliographic entry see Field 02E. 
W70-03862 


FLOOD PLAIN INFORMATION, LOOKING- 
GLASS RIVER, CLINTON COUNTY, 
MICHIGAN. 

Corps of Engineers, Detroit, Mich. 


Prepared for Water Resources Comm, Mich Dept 
of Natural Resources and Tri-County Regional 
Planning Comm. Corps of Engineers Flood Plain 
Report, Dec 1969. 43 p, 8 fig, 34 plate, 12 tab. 


Descriptors: *Floods, *Flood damage, *Michigan, 
Flood plains, Flood control, Non-structural alter- 
natives, Maximum probable flood, Historic flood. 
Identifiers: *Clinton County (Mich), Standard pro- 
ject flood, Intermediate regional flood. 


Flooding of the Lookingglass River, Clinton Coun- 
ty, Michigan is described in a report of flood plain 
problems based on records of rainfall, runoff, and 
historical and present flood heights. Maps, photo- 
graphs, profiles, and cross sections indicate the ex- 
tent of flooding that has occurred and which may 
be expected to occur in the future. The information 
is for use in study and planning ways to minimize 
vulnerability to flood damages by control of flood 
plain use by zoning and subdivision regulations, the 
construction of flood protection works, or by com- 
binations of these approaches. (Knapp-USGS) 
W70-03868 


EVALUATION OF EXCEEDANCE PROBABILI- 
TY OF FLOOD FOR FLOOD-PROTECTION 
WORKS IN RIVER, 
Kyoto Univ. (Japan). 
Research Inst. 

Yasuo Ishihara, and Masashi Nagao. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 69, p 556-564, 1967.9 p, 7 fig, 2 ref. 


Disasters Prevention 


Descriptors: *Water management (Applied), 
*Streamflow forecasting, *Reservoir design, 
*Reservoir operation, *Statistical methods, Proba- 
bility, Regulation, Flood protection, Flood 
forecasting, Statistical models, Peak discharge, 
Rainfall-runoff relationships. 

Identifiers: Drainage basin management. 


There are many factors to be taken account of in 
designing various water works such as reservoirs 
and embankments, in which the hydrological quan- 
tities become the dominant factor. In estimating 
the occurrence probabilities of the quantities, 
multi-dimensional consideration is preferable to 
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the one-dimensional. The theoretical method of 
estimation of the exceedance probability by using 
the two-dimensional probability theory of normal 
distribution is discussed. The theoretical deduction 
of the joint exceedance probability is given and 
several methods available for estimation of the 
probability for the case where there are a flood- 
control reservoir and an embankment reach, are 
presented. As the results of this approach, it is 
shown that the exceedance probability taking ac- 
count of the correlation among the related factors 
becomes smaller than that of the independent 
events. (Knapp-USGS) 

W70-03886 


PURPOSE AND PERFORMANCE OF PEAK 
PREDICTIONS, 

Pennsylvania State Univ., University Park, Pa. 
Dept. of Civil Engineering; and Colorado State 
Univ., Fort Collins. Dept. of Civil Engineering. 
Brian M. Reich. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 70, p 565-572, 1967. 5 fig, 2 tab, 8 ref. Bu- 
reau of Land Management Contract No 14-11- 
0008-0590-62. 


Descriptors: *Flood forecasting, *Small 
watersheds, *Statistical methods, *Peak discharge, 
Rational formula, Hydrologic budget, Rainfall-ru- 
noff relationships, Runoff forecasting, Streamflow 
forecasting, Evaluation. 

Identifiers: Flood prediction formulas. 


Five current methods for estimating flood peaks ex- 
pected from ungaged rural drainages of small areas 
are discussed. Predictions are made with the 5 
methods on 45 streams at 19 locations widely 
spaced across the United States. The methods were 
tested in arid as well as non-arid regions, beyond 
the geologic zones for which they were developed, 
and according to other criteria in a search for 
adaptability and generality. The scatter resulting 
from these considerations of 134 observed floods is 
discussed in the light of requirements and restric- 
tions imposed by the authors of design techniques. 
Diagrams and statistics illustrate the uncertainties 
involved and show which methods under- or over- 


predict for this sample from nature. (Knapp- 
USGS) 
W70-03887 


DISCRIMINATING THE CHANGE IN MEANS 
OF HYDROLOGIC VARIABLES, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

Radmillo D. Markovic. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 72, p 581-588, 1967. 8 p, 3 fig, 4 ref. Bureau 
of Reclamation Contract No 14-06-D-5299. 


Descriptors: *Streamflow forecasting, *Statistical 
methods, *Reviews, Regression analysis, Probabili- 
ty, Stochastic processes, Stage-discharge relations. 
Identifiers: Streamflow probability. 


Significant natural or manmade changes of cli- 
matic, physiographic, and other conditions in- 
fluencing hydrologic phenomena may cause the 
sample means of hydrologic variables describing 
these phenomena to change. The statistical 
methods for discriminating these changes in the 
means of hydrologic variables are discussed. The 
methods were derived by employing either the tar- 
get or target-control concept and by applying the 
univariate, bivariate, or conditional distribution 
function of target and control hydrologic variables. 
Each of the methods presented here may be ap- 
plied under specified particular conditions. (K- 
napp-USGS) 

W70-03888 


ERRORS IN DISCHARGE ESTIMATES ON 
MOUNTAIN STREAMS, 

Ontario Agricultural Coll., Guelph. School of 
Agricultural Engineering. 

For primary bibliographic entry see Field 02A. 
W70-03889 


DELTA AND PINE LAND CO OF MISSISSIPPI 
V BOARD OF SUPERVISORS OF BOLIVAR 
COUNTY (LEASING OF LEVEE DISTRICTS 
LAND). 


228 So 2d 893-896 (Miss 1969). 


Descriptors: *Mississippi, *Levees, *Leases, *Ad- 
ministrative decisions, Bids, Floods, Alluvium, 
Flood control, Flood protection, Legislation, Ad- 
ministrative agencies, Real property, State govern- 
ments, Land management, Mississippi River, Ju- 
risdiction, Legal aspects, Contracts, Land tenure, 
Judicial decisions. 

Identifiers: * Alluvium lands, *Levee districts. 


Pursuant to a special statute regulating the leasing 
of lands within levee districts, the Board of Super- 
visors leased two sections of land to the person who 
had submitted the highest sealed bid. The holder of 
the previous leases appealed the order of the 
Board, contending that because they submitted 
bids in excess of the highest sealed bids after learn- 
ing the amount thereof, they were entitled to the 
leases. The Supreme Court of Mississippi affirmed 
the Board’s order and held that the regulatory 
statute was not unconstitutional for failing to give 
preference to previous leaseholders. Appellant 
pointed out that another statute regulating the leas- 
ing of government lands contained provisions for 
giving preference to previous leaseholders, and 
contended that the statute should be applied to this 
leasing arrangement. Rejecting this contention, the 
court held that the state had legitimately classified 
lands composed of alluvium soil into levee districts, 
and the special statute regulating the leasing of 
16th section lands located within these districts 
should control. Alluvium lands are defined as those 
built by deposits of sediment from streams and 
floods. (Schram-Florida) 

W70-03907 


COSTS AND MAINTENANCE OF DRAINAGE 
DISTRICTS. 


Mo Ann Stat secs 243.320 thru 243.440 (1952), as 
amended, (Supp 1970). 


Descriptors: *Missouri, *Administrative agencies, 
*Drainage districts, *Financing, Legislation, 
Ditches, Drains, Levees, Maintenance, Main- 
tenance costs, Costs, Cost allocation, Benefits, 
Taxes, Construction, Boats, Dredging, Assess- 
ments, Excavation, Land tenure, Real property, 
Regulation, Railroads, Roads. 

Identifiers: Penalties (Civil), Dredge boats, Liens. 


The cost of drainage ditches shall be apportioned 
to the entities owning the public roads of railroads 
which are benefitted. The county court has the 
duty to levy a maintenance tax to maintain the 
work of the drainage district. A portion of this tax 
may be set aside for the purchase of dredge boats, 
tools, or other machinery necessary for main- 
tenance of the drainage district. Various provisions 
outline the payment of drainage taxes for district 
improvements and the method of administering the 
maintenance tax. All drainage taxes including 
maintenance taxes, penalties, and costs of collec- 
tion constitute liens upon the property taxed until 
the taxes are paid. The county court may prorate 
surplus funds back to the taxpayers or use them for 
maintenance in lieu of maintenance taxes. The 
county court may issue bonds to finance the costs 
of drainage improvements. Regulations regarding 
the issuance of bonds are provided. Such bonds 
may be pledged to any corporation, commission or 
agency created or authorized by Congress or the 
state of Missouri. (Duss-Florida) 

W70-03912 
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DRAINS, DRAINAGE PROCEEDINGS, AND 
DRAINAGE DISTRICTS. 


Wis Stat Ann secs 88.01, 88.03, 88.08, 88.09, 
88.12-88.17 (Supp 1969). 


Descriptors: *Wisconsin, *Drainage, *Drainage 
districts, *Drains, Regions, Governments, State 
governments, Administrative agencies, Legal 
aspects, Costs, Cost allocation, Jurisdiction, 
Drainage engineering, Drainage programs, Ad- 
ministration, Tiles, Pipes, Pumping, Ditches, Water 
control, Legislation, Drainage practices, Water 
conveyance, Supervisory control (Power), Diver- 
sion, Surface drainage, Surface runoff. 


Drainage proceedings are quitable in nature. The 
county court maintains supervisory control over 
the actions of the drainage board, and may require 
the board to submit reports of its proceedings. 
Provision is made for the taxing of costs in drainage 
proceedings. Decisions of the drainage board may 
be appealed to the supreme court of the state. 
When a proposed drainage area covers portions of 
more than one county, the county containing the 
greatest acreage proposed for drainage has jurisdic- 
tion over the organization and operation of the dis- 
trict. ‘Drain’ means any device used for the 
drainage of water from land or the protection of 
land from surface water, including open ditches, 
tiles, pipelines, pumps, and levees. (Marsee- 
Florida) 

W70-03920 


RESERVOIR SYSTEM DESIGN OPTIMIZA- 
TION, 

Esso Research and Engineering Co., Florham Park, 
N.J. Environmental Control. 

Richard J. Butsch. 

Proceedings of ASCE, J Hydraul Div, Vol 96, No 
HY 1, p 125-130, Jan 1970. 1 tab, 8 ref, 2 append. 


Descriptors: *Optimization, *Reservoir design, 
*Linear programming, *Dynamic programming, 
*Decision making, Locating, River basins, Size, 
Benefits. 

Identifiers: Operating Criteria. 


The optimization of a reservoir system by the use of 
selective mathematical techniques was discussed. 
A method was described by which optimum sizes, 
number and locations of reservoirs in a river basin 
could be determined. A variety of optimization 
techniques were used to evaluate promising designs 
on the basis of greatest economic benefits. Three 
levels of decision were required: (a) choosing the 
number and locations of reservoirs, (b) choosing 
size and operating criteria, and (c) the optimizing 
operation. Each level was optimized in turn, the op- 
timization of lower levels being nested within 
higher ones. Techniques were chosen on the basis 
of their efficiency in each part of the design. Linear 
programming was used to optimize operations, 
dynamic programming used to optimize total 
benefits and optimum seeking methods used for op- 
timizing decision variables. (Thiuri-Cornell) 
W70-03941 


WATER RESOURCE DEVELOPMENT _IN 
CALIFORNIA: THE COMPARATIVE EFFI- 
CIENCY OF LOCAL, STATE AND FEDERAL 
AGENCIES, 

California Univ., Berkeley. 

Joe S. Bain. 

Water Resources Management and Public Policy, 
Seattle, University of Washington Press, p 12-29, 
1968. 18 p. 


Descriptors: *Economic efficiency, *Water 
resource development, Local government, State 
government, Federal government, Surface waters, 
Water allocation, Hydrology, Water usage, 
Economic evaluation, Water supply, Water de- 
mand, Water transfer, Public utilities, Irrigation, 
Flood control, Dams, Reservoirs, River-basin. 
development, Prices, Average cost, Water districts, 
Cost-benefit analysis, Interest rate, Discount rate. 
Identifiers: *Central Valley, Local agencies, State 
agencies, Federal agencies. 


eel 


Findings are reported concerning the development 
of surface waters of the Central Valley of Califor- 
nia. Chief concern are the quality of the per- 
formance of local, state and federal water agencies 
with respect to the level of water resource develop- 
ment and the allocation of water among types, sites 
and times of use. Discussion is concerned with the 
economic efficiency in these respects of local water 
agencies as one group and the federal agencies 
together with the California Department of Water 
Resources as another. It also brings out some ap- 
parent historical and structural reasons for dif- 
ferentials in economic efficiency between the two 
groups of agencies. The best case for comprehen- 
sive river-basin development by a central agency is 
where appreciable settlement and prior water 
development is absent. (See W70-03995). 
(Murphy-Rutgers) 

W70-03997 


DRAINAGE DISTRICTS 
COUNTY COURT. 


ORGANIZED IN 


Mo Ann Stat secs 242.240 thru 243.310 (1952), as 
amended, (Supp 1970). 


Descriptors: *Missouri, *Drainage districts, *Sur- 
face drainage, *Management, Legislation, Legal 
aspects, Drains, ditches, Levees, Maintenance, 
Repairing, Construction, Watercourses (Legal), 
Laterals, Outlets, Taxes, Costs, Cities, Leases, 
Benefits, Damages, Cost-benefit theory, Financing, 
Administration, Assessments, Jurisdiction, Super- 
visory control (Power), Operation and main- 
tenance. 

Identifiers: Bonds. 


The county courts are charged with the manage- 
ment and control of all drainage districts, existing 
or hereafter organized. The courts have the duty 
and power to maintain, preserve, restore, repair, 
strengthen, and replace the drains, ditches, and 
levees of the districts. Any person may construct 
lateral ditches or drains for the purpose of draining 
water into any district ditch, drain or watercourse, 
provided such lateral ditch or drain enters the dis- 
trict ditch, drain, or water-course through boxes or 
tiling placed at the intersection of the ditches. 
Drainage districts may contract with any city to 
furnish an outlet for the drainage of such city. The 
court can require one district to lease its equipment 
to another district. After the incorporation of a dis- 
trict, the court will levy a special tax of no more 
than fifty cents per acre on each acre of land within 
the district to pay for district organization and any 
other necessary expenses to be incurred before the 
court may levy taxes or issue bonds to provide 
funds to pay for district improvements. Ordinary 
taxes will be levied on the land in porportion to the 
benefits received. (Keith-Florida) 

W70-04020 


LEVEE DISTRICTS. 
Mo Ann Stat secs 245.455 thru 245.545 (1959). 


Descriptors: *Missouri, *Levees, *Flood protec- 
tion, *Project planning, Legal aspects, Legislation, 
Engineering structures, Flood control, Assess- 
ments, Engineers estimates, Administration, Ad- 
ministrative agencies, Construction, Appropria- 
tion, Swamps, Conservation, Drainage practices, 
Diversion, Diversion structures, Barriers. 


Landowners within the levee district determine 
which new projects or repairs will be undertaken by 
the district. They are to base their decision in part 
upon the reports and estimates of the engineer and 
upon assessments by district assessors for the 
probable costs of the work. The board of directors 
for a levee district may call a meeting of the lan- 
downers in the district whenever the board ascer- 
tains that the levees constructed by the district are 
insufficient to afford complete protection from 
overflows. The board may recommend the 
strengthening and enlarging of the levees at this 
meeting. The procedures for the construction and 
improvement of levees are prescribed. The county 


a 
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court may appropriate swamp lands belonging to 
the county for the purpose of constructing a levee. 
(Powell-Florida) 

W70-04021 


THIRD CLASS CITIES. 
Mo Ann Stas secs 77.140, 77.150 (1952). 


Descriptors: *Missouri, *Cities, *Channel im- 
provement, *Mineral water, Legislation, Con- 
demnation, Reservoirs, Flood protection, Lakes, 
Dams, Dam construction, Parks, Local govern- 
ments, Pipelines, Construction, Municipal water, 
Springs, Cisterns, Engineering structures, Hydrau- 
lic structures, Well regulations, Wells, Water wells, 
Taxes, Costs, Profit, Channels, Supervisory control 
(Power). 


The councils of third class cities are authorized to 
establish, alter and change the channel of water- 
courses. They may prevent obstructions of chan- 
nels and may establish and regulate public wells, 
cisterns and reservoirs of water. The city councils 
may purchase land and provide for the establish- 
ment of public parks. The mayor and council of 
third class cities are authorized to acquire by gift, 
purchase, or condemnation all necessary or desira- 
ble lands for the construction of dams, lake and 
flood protection systems, bathhouses, and mineral 
water vending houses. They may also acquire lands 
for the laying of pipelines for the distribution of 
mineral waters. They may improve and operate 
mineral springs and wells and construct all necessa- 
ry buildings and works for the purpose of maintain- 
ing these properties as revenue producing public 
projects. These properties may be leased or con- 
veyed for this purpose. These projects shall not be 
acquired, constructed or maintained by either 
general or special taxes. (Schram-Florida) 
W70-04037 


CITIES OF THIRD CLASS (POWER TO REGU- 
LATE LEVEES). 
Mo Ann Stat secs 77.530, 77.540 (1952). 


Descriptors: *Missouri, *Local governments, 
*Levees, *Regulation, Diseases, Legislation, 
Human diseases, Public health, Environmental 
sanitation, Epidemics, Municipal wastes, Con- 
demnation, Sewers, Cities, Outlets, Conveyance 
structures, Disposal, Water works, Hospitals, Rail- 
roads, Docks, Supervisory control (Power), Legal 
aspects. 

Identifiers: *Quarantines. 


The councils of third class cities are authorized to 
enact ordinances for the prevention and abatement 
of contagious diseases. The councils may purchase 
or condemn all necessary lands within ten miles of 
the city for hospital purposes, waterworks, sewer 
carriage and outfall. They may make regulations to 
secure the general health of the city and to prevent 
and remove nuisances. The councils are authorized 
to regulate levees, wharves, landings, and depots. 
(Schram-Florida) 

W70-04038 


4B. Groundwater Management 


UPCONING OF FRESH WATER-SEA WATER 
INTERFACE BELOW PUMPING WELLS, 
FIELD STUDY, 

Ministry of Agriculture, Jerusalem (Israel). 
Hydrological Service; and Water Planning for 
Israel Ltd., Tel-Aviv. 

S. Schmorak, and A. Mercado. 

Water Resources Research, Vol 5, No 6, p 1290- 
1311, Dec 1969. 22 p, 24 fig, 1 tab, 11 ref. 


Desriptors: *Saline water intrusion, *Aquifers, 
*Saline water-freshwater interfaces, *Water level 
fluctuations, Encroachment, Mixing, Diffusion, 
Dispersion, Groundwater movement, Pumping, 
Withdrawal, Mathematical models, Mathematical 
studies. ; 
Identifiers: Nomograms, Cone of depression. 
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Field investigations on the upconing mechanism of 
interface under the influence of pumping were car- 
ried out to check the validity of the existing 
theoretical formulas, to study the salinization of 
pumped water as related to the position and 
characteristics of the interface, and to provide 
some analytic design procedures for skimming 
fresh water from above saline water bodies. Exist- 
ing theoretical formulas describing the upconing 
interface are in agreement with field results up to 
some critical rise of the interface, which seems to 
be approximately half the distance between the 
bottom of the well and the undisturbed interface. In 
addition, the use of the linear approximation for 
the dispersion pattern was justified as a first ap- 
proximation of the resultant transition zone. The 
salinization of the pumped water is probably 
caused by the intrusion of saline water above a 
critical depth. From correlation analysis, the salini- 
ty increase of pumped water is about 5 to 8% of the 
average salinity of the saline water intruded above 
the critical depth. Design procedures based both on 
theoretical formulas and field investigations are 
summarized in the form of nomograms. These 
nomograms were constructed on the assumption 
that the mixing mechanism for other geometries is 
similar to the observed one. (Knapp-USGS) 
W70-03677 


COST, PRECISION, AND VALUE RELATION- 
SHIPS OF DATA COLLECTION AND DESIGN 
ACTIVITIES IN WATER DEVELOPMENT 
PLANNING, 

California Univ., Berkeley. Hydraulic Lab. 

Stephen V. Allison. 

Hydraulic Lab Tech Rep 6-27, Univ of Calif, 
Berkeley, Water Resources Center, Contrib No 
120, May 1967. 142 p, 12 fig, 17 tab, 24 ref, 3 ap- 
pend. 


Descriptors: *Mathematical models, *Optimiza- 
tion, *Water resources development, *Planning, 
*Decision making, Costs, Design, Data collections, 
Reservoirs, Budgeting, Constraints, Groundwater, 
California. 


The problem of allocating available resources 
between the many diverse activities required in 
water development planning was presented. The 
problem could be formulated either in terms of 
maximizing overall precision subject to a fixed 
budget constraint, or minimizing the cost of attain- 
ing a specified degree of overall precision. A 
method of solution based on mathematical decision 
techniques was proposed and tested on the activi- 
ties involved in the modelling of groundwater reser- 
voirs. These concepts were used to build a mathe- 
matical model of the groundwater reservoir under- 
lying the southern end of the San Joaquin Valley in 
California. Optimal programs of collecting and 
manipulating the required data were defined and 
the applicability of mathematical decision 
techniques to the solution of these problems was 
demonstrated. (Thiuri-Cornell) 

W70-03938 


SELECTED ANALYTICAL METHODS FOR 
WELL AND AQUIFER EVALUATION, 

Illinois State Water Survey Div., Urbana. 

William C. Walton. 

State Water Survey Div, Urbana, Ill, Bulletin 49, 
1962. 81 p, 76 fig, 25 tab, 165 ref, 6 append. 


Descriptors: *Mathematical models, *Aquifer 
characteristics, *Wells, *Hydrologic budget, *Il- 
linois, Groundwater, Simulation analysis, Op- 
timization, Geohydrologic units, Recharge, Pump- 
ing, Well spacing. 

Identifiers: Image-well theory. 


The practical application of selected analytical 
methods and mathematical models to well aquifer 
evaluation problems in Illinois was described. The 
subject matter included formulas, methods and 
models used to quantitatively appraise the 
geohydrologic parameters affecting the water- 
yielding capacity of wells and aquifers, and their 
response to heavy pumping. Several methods for 
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evaluating recharge rates involving flow-net analy- 
sis and hydrologic and groundwater budgets were 
described in detail. Optimum well spacings were 
estimated taking into consideration aquifer charac- 
teristics and economics. Simulation analysis 
techniques were used to formulate a model aquifer. 
The image-well theory and the appropriate ground- 
water formulas were used to construct a mathe- 
matical model which provided a means of evaluat- 
ing the performance of wells and aquifers. (Thiuri- 
Cornell) 

W70-03943 


4C. Effects on Water of 
Man’s Non-Water 
Activities 


SOME EFFECTS OF SHADE COVER ON 
STREAM TEMPERATURE IN SOUTHEAST 
ALASKA, 

Forest Service (USDA), Juneau, Alaska. Pacific 
Northwest Forest and Range Experiment Station. 
For primary bibliographic entry see Field 05G. 
W70-03819 


THE WATER-RESOURCE COMMUNICATIONS 
GAP 

For primary bibliographic entry see Field 06D. 
W70-03841 


4D. Watershed Protection 


WATERSHED DISTRICTS. 


Tenn Code Ann secs 70-1801 thru 70-1849 (Supp 
1969). 


Descriptors: *Tennessee, *River basin commis- 
sions, *Watershed management, *Administrative 
agencies, Legislation, Drainage, Projects, Erosion 
control, Legal aspects, Construction, Maintenance, 
Water conservation, Land management, Water 
control, Water utilization, Drainage systems, Flood 
control, Water management (Applied), Reservoir 
construction, Reservoirs, Dikes, Levees, Recrea- 
tion facilities. 


Each watershed district is authorized to conserve 
soil and water and to retard floods and develop the 
water resources of the district. Watershed districts 
contract for the construction of proposed works 
and improvements. Watershed districts are em- 
powered to construct drainage works or improve- 
ments and any works or improvements for the con- 
trol, retention, diversion, or utilization of water. 
The watershed districts have authority to: retard 
runoff of water and soil erosion; construct ditches, 
channel improvements, dikes, levees, flood preven- 
tion reservoirs, water conservation reservoirs, ir- 
rigation reservoirs, facilities, parks, and other 
recreational facilities; and to repair, improve, and 
maintain any of said improvements or structures. A 
district may acquire land by gift, purchase or 
eminent domain. A district may acquire water 
rights and distribute or sell water for irrigation or 
other purposes. A district may provide recreational 
facilities. A study of the watershed area is con- 
ducted upon the incorporation of a watershed dis- 
trict. The matters to be determined by the court at 
a hearing on a petition for organization of a 
watershed district are enumerated. (Powell- 
Florida) 

W70-03772 


SEDIMENT YIELDS FROM THE CENTRAL 
COLORADO SNOW ZONE, 

Forest Service (USDA) Fort Collins, Colo. Rocky 
Mountain Forest and Range Experiment Station. 
For primary bibliographic entry see Field 2J. 
W70-03821 


WATERSHED DISTRICTS. 


Ohio Rev Code Ann secs 6105.01 thru 6105.99 
(Page Supp 1970). 


Descriptors: *Ohio, *Watershed management, 
*River basin commissions, *Water management 
(Applied), State governments, Legislation, Ad- 
ministrative agencies, Water utilization, Channels, 
Water zoning, Water districts, Public utility dis- 
tricts, Conservation, Permits, Regulation, Channel 
improvement, Floodways. 
Identifiers: Organization, 
procedures. 


Administrative 


Terms dealing with watershed districts including 
water resources, beneficial use, channels and 
restricted channels are defined. Procedural details 
are outlined for establishing watershed districts. 
The board of directors of the district is empowered 
to: (1) review and recommend plans for the 
development of water resources; (2) recommend 
means of resolving conflicts between water users; 
(3) make studies and review plans for the develop- 
ment of water resources; (4) prepare a comprehen- 
sive plan for beneficial use of water to submit to 
state agencies; (5) counsel and advise public agen- 
cies on water problems; (6) enter contracts; (7) 
issue permits to restrict certain floodways; (8) issue 
construction permits for alteration of any flood- 
way; and (9) petition for the creation of a con- 
servancy district. Permission of the board is 
required before building any dam or boring any 
well. Certain areas may be designated as restricted 
channels. (Barnett-Florida) 

W70-03917 


SOIL AND WATER CONSERVATION 
TRICTS. 


Wis Stat Ann secs 92.02-92.05, 92.08, 92.14, 92.15 
(1957), as amended, (Supp 1969) 92.18, 92.20 
(Supp 1969). 


DIS- 


Descriptors: * Wisconsin, *Soil conservation, *Ero- 
sion control, *Administrative agencies, Legal 
aspects, Legislation, Agricultural engineering, 
Sediment control, Soil erosion, Water conserva- 
tion, Soil management, Soil stabilization, Flood 
control, Operation and maintenance, Land tenure, 
Agriculture, Coordination, State governments, 
Watershed management, Surface runoff, Flood 
protection, Drainage. 


The Soil and Water Conservation Committee is 
hereby established to conserve the soil resources of 
Wisconsin and to prevent damage to the soil from 
erosion, sediment, or floodwater. The Committee is 
directed to assist supervisors of soil conservation 
districts, approve and coordinate the activities of 
the districts, and disseminate information concern- 
ing soil conservation. County boards of supervisors 
may establish soil conservation districts. These dis- 
tricts are empowered to acquire property for 
watershed protection. flood prevention works, and 
recreational improvements. The districts may carry 
out measures for flood prevention or for agricul- 
tural phases of water control including the con- 
struction and operation of any necessary stru- 
cutres. Soil conservation districts are authorized to 
develop comprehensive plans for soil conservation 
and water utilization, enter lands to make surveys, 
and provide landowners with equipment, fertilizers, 
seeds and seedlings for soil conservation purposes. 
Provision is made in the act for the discontinuance 
of the districts. State agencies are instructed to 
cooperate with the districts in matters related to 
soil conservation. (Marsee-Florida) 

W70-03918 


MISSOURI SOIL AND WATER CONSERVA- 
TION DISTRICTS LAW. 

For primary bibliographic entry see Field 03D. 
W70-04041 


05. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification of Pollutants 


USER TRIALS OF A SUBMERSIBLE WATER 
QUALITY RECORDING METER, 

Ontario Water Resources Commission, Toronto. 
Great Lakes Survey Program. 

M. D. Palmer. 

Ontario Water Resources Commission, Great 
Lakes Surveys Program, 1969. 32 p, 6 fig, 2 tab, 5 
ref, 5 append. 


Descriptors: *Water quality, *Monitoring, *Instru- 
mentation, Water pressure, Water temperature, 
Hydrogen ion concentration, Turbidity, Conduc- 
tivity, Dissolved oxygen. 

Identifiers: Water quality meters. 


Two submersible recording water quality meters 
were field tested in the Great Lakes for accuracy 
and stability. These meters are battery operated 
and completely self-contained in a sealed stainless 
steel tube 16.5 cm in diameter by 76.2 cm long, 
weighing 21 kilograms. Temperature, pressure, real 
time, turbidity, pH, conductivity and dissolved ox- 
ygen are automatically evaluated every five 
minutes to one hour and recorded on magnetic 
tape. The information can also be transmitted to 
the water surface via line for telemetering. The me- 
ters have proven to be both flexible and reliable in 
water quality monitoring and model development 
programs. (Knapp-USGS) 

W70-03662 


DIEL AND SEASONAL VARIATIONS IN 
PHYSIOCHEMICAL LIMNOLOGY, SPEED 
RIVER, ONTARIO, 

Guelph Univ. (Ontario). 

For primary bibliographic entry see Field 02K. 
W70-03861 


COMPARISON STUDIES OF WINKLER VS. 
OXYGEN SENSOR, 

Decatur Sanitary District, Ill. 

Jeremiah F. Reynolds. 

Journal Water Pollution Control Federation, Vol 
ae No 12, p 2002-2009, Dec 1969. 8 p, 8 tab, 7 
ref. 


Descriptors: *Dissolved oxygen, *Water analysis, 
*Laboratory tests, Water quality, Instrumentation, 
Monitoring, Sewage treatment, Waste treatment. 
Identifiers: Dissolved oxygen sensor, 


Determinations of dissolved oxygen levels in waste- 
water treatment and effluent disposal are of great 
use in a number of ways. In-plant jahovsiare studies 
of using a polarographic oxygen sensor in com- 
parison with the more common Winkler method 
were conducted. Advantages found were (a) the 
preparation and standardization of reagent solution 
are eliminated; (b) time spent in analysis is 
reduced; (c) the method is less tedious; and (d) 
correlation with the Winkler method is excellent. 
Laboratory experiences and data support these 
conclusions. (Knapp-USGS) 

W70-03876 


A BREAKTHROUGH IN THE TRACER STU- 
DIES OF SEDIMENTATION TANKS, 

Nova Scotia Technical Coll., Halifax. Dept. of Civil 
Eaciper ae 

or primary bibliographic entry see Field 05D. 
W70-03922 Cae ee 


SURFACE SLICKS AS CONCENTRATORS OF 
PESTICIDES IN THE MARINE ENVIRON- 
MENT, 

Miami Univ., Fla. Inst. of Marine Sciences. 
Douglas B. Seba, and E. F. Corcoran. 


NE ec I 


Pesticides Monitoring Journal, Vol 3, No 3, p 190- 
193, 1969. 1 fig, 2 tab, 21 ref. 


Descriptors: *Pesticides, *Surface waters, Oceans, 
Distribution, Florida, DDT, Winds, Dusts, Fish, 
Gulls, Plankton, Ecology, Productivity, 
Photosynthesis, Dieldrin, Aldrin, Flood control, 
Canals, Sampling, Farm wastes. 

Identifiers: *Marine environment, *Slicks, *Con- 
centrators, Biscayne Bay (Fla), Florida Current, 
DDE, Barbados (West Indies), Clupeidae, Engrau- 
lidae, Dolphins, Miami River (Fla), Turkey Point 
Fig). Acetone, Butyraldehyde, Leptopel, Trade 
winds. 


Slicks, or calm streaks on a rippled sea, are often 
seen On coastal waters and lakes and have been ob- 
served throughout the oceans. Formed by the rip- 
ple-damping action of a surface film of organic 
matter which occurs naturally on biologically 
reproductive waters, they are effective concentra- 
tors of persistent chlorinated pesticides and in- 
dicate presence of pesticides when they are un- 
determinable in surrounding waters. Because of 
high biological activity associated with slicks and 
their occurrence in oceans, these findings may be 
of considerable importance in understanding pesti- 
cide distribution in the marine ecosphere. Pesti- 
cides apparently exist in very low concentration in 
open oceans. Findings that acetone, butyraldehyde 
and 2-butanone, common to all samples, were 
barely concentrated, if at all, while pesticides were 
concentrated by several orders of magnitude, 
demonstrate that slick enrichment is a highly selec- 
tive fractionation and may be of considerable 
ecological importance. Biological activity was very 
intense in water immediately under the slicks in 
comparison to surrounding water. Slicks could 
often be located by noting the feeding of sea gulls 
on fish. (Jones-W isconsin ) 

W70-03953 


IRON IN NATURAL WATERS--ITS CHARAC- 
TERISTICS AND BIOLOGICAL AVAILABILI- 
TY AS DETERMINED WITH THE FERRI- 
GRAM, 
Minnesota Univ., 
Research Center. 
For primary bibliographic entry see Field 02K. 
W70-03954 


Minneapolis. Limnological 


ECOLOGY OF YEASTS FROM LAKE CHAM- 
PLAIN, 

Georgia State Coll., Atlanta; Louisiana State Univ., 
Baton Rouge; State Univ., Coll., Plattsburgh, N.Y.;° 
and Vermont Univ., Burlington. 

D. G. Ahearn, S. P. Meyers, W. L. Cook, and G. 
Hansen. 

Antonie van Leuuwenhock, Vol 35, Supplement: 
Yeast Symposium, p D19-D20, 1969. 3 ref. 


Descriptors: *Ecology, *Yeasts, New York, Ver- 
mont, Depth, Fungi, Nitrates, Temperature, 
Sampling, Effluents, Mills, Methane, Sludge, Iced 
lakes, Hydrography, Density, Pollutants, Oxygen, 
Light intensity, Thermal water. 

Identifiers: *Lake Champlin (NY), Cryptococcus 
albidus, Rhodotorula rubra, Endospores, Rhodo- 
torula  glutinis, | Aureobasidium _pullulans, 
Cephalosporium, Hyalodendron, Rhinocladiella, 
Particulate matter, Candida krusei, Trichosporon 
penincillatum, Saccharomyces, Pichia, 
Trichoderma viride, Cellobiose, Hansenula califor- 
nica, Hanseniaspora uvarum, Anionic alkylbenzene 
sulfonates, Cellulolytic fungi, Yeast distribution, 
Paper mill wastes, Water pollution identification. 


Fifty-seven water samples collected from Lake 
Champlain, New York (August 1968) showed that 
yeasts and yeast-like fungi occurred randomly from 
the surface to depths of 115 meters, usually in con- 
centrations yielding less than five colonies per 100 
milliliters. Their highest concentrations generally 
occurred near the surface, but at some stations 15 
to 70 cells/100 milliliters were found at inter- 
mediate and lowest depths. Most widespread fungi 
were representatives of Cryptococcus albidus, 
Rhodotorula rubra, R glutinis, and Aureobasidium 
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pullulans while inshore sites appeared to possess 
distinct populations. Highest yeast densitities 
(more than 400 cells/100 milliliter) were observed 
at stations receiving heated effluents from a paper 
mill, with large numbers of a yeast not observed el- 
sewhere. Animal associated yeasts were rarely iso- 
lated from urban areas. Regions influenced by 
urban sewage yielded predominantly Hansenula 
californica and Hanseniaspora uvarum. Monthly 
samples demonstrated that yeast populations were 
present throughout the year with maximal densities 
occurring during two successive winters, occa- 
sionally under iced conditions. No correlations 
were observed between yeast densities and various 
hydrographic conditions. Distributive patterns of 
certain species suggest the feasibility of using yeasts 
as indicators of specific water pollutants. (Jones- 
Wisconsin) 

W70-03962 


BACTERIAL GROWTH RATE IN THE SEA: 
DIRECT ANALYSIS BY THYMIDINE AU- 
TORADIOGRAPHY, 

Indiana Univ., Indianapolis. Dept. of Microbiology. 
For primary bibliographic entry see Field 05C. 
W70-03968 


5B. Sources of Pollution 


STATISTICAL EVALUATION OF SALINITY 
AND NITRATE CONTENT AND TRENDS 
BENEATH URBAN AND AGRICULTURAL 
AREA-FRESNO, CALIFORNIA, 
Agricultural Research Service, Fresno, 
Groundwater Recharge Field Station. 
Harry I. Nightingale. 

Groundwater, Vol 8, No 1, p 22-28, Jan-Feb 1970. 
7 p, 6 fig, 5 tab, 8 ref. 


Calif. 


Descriptors: *Water pollution sources, *Ground- 
water, *California, *Nitrates, *Salinity, Water 
wells, Aquifers, Irrigation water, Fertilizers, Ur- 
banization, Statistical methods, Surveys, Conduc- 
tivity, Farm wastes, Regression analysis. 

Identifiers: Fresno (Calif). 


The salinity and nitrate content of well water for an 
urban zone (Fresno-Clovis, California) and the im- 
mediate surrounding irrigated agricultural zone 
were compared using data for 1950 through 1967. 
Time trends in these water chemical properties 
were evaluated statistically by dividing the 18-year 
period into three 6-year periods. Salinity of the 
urban zone groundwater has increased with time, 
whereas that of the agricultural zone has fluctuated 
considerably. Possible reasons for changes are 
discussed. The nitrate content of well water from 
both zones has increased with time, with water 
from the agricultural zone showing the greatest in- 
crease. (Knapp-USGS) 

W70-03649 


CONSERVING RESOURCES AND MAINTAIN- 
ING A QUALITY ENVIRONMENT, 

Agricultural Research Service, Beltsville, Md. Soil 
and Water Conservation Research Div. 

Cecil H. Wadleigh, and Clarence S. Britt. 

Journal of Soil and Water Conservation, Vol 24, 
No 4, p 172-175, Oct 1969. 4 p, 4 ref. 


Descriptors: *Water resource development, 
*Water pollution, *Eutrophication, Government 
supports, Soil conservation, Industrial wastes, Mu- 
nicipal wastes, Fertilizers, Pesticides, Soil erosion, 
Animal wastes, Economics, Nitrogen, Water con- 
servation. 

Identifiers: *Soil runoff, Livestock. 


Some of the problems involved in natural resource 
conservation are presented, with particular empha- 
sis on the water pollution caused by agricultural ru- 
noff and livestock production. It is pointed out that 
the economics of the farming and livestock indus- 
try are often in conflict with the conservationists’ 
interests. It is suggested that the Dept of Agricul- 
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ture adopt a cost-sharing program to encourage 
solutions to some of the problems. The article 
emphasizes the dangers of eutrophication induced 
by animal wastes. The author concludes with a 
statement of some of the accomplishments of the 
conservation movement in the area of soil and 
water resources. (Murphy-Rutgers) 

W70-03823 


THERMAL DISCHARGE AND WATER QUALI- 
TY IN A 1,500-ACRE RESERVOIR, 

Missouri Univ., Columbia. Dept. of Zoology; and 
Missouri Dept. of Conservation. Fisheries Div. 

For primary bibliographic entry see Field 05C. 
W70-03845 


NITRATE CONTENT OF THE UPPER RIO 

GRANDE AS INFLUENCED BY NITROGEN 

FERTILIZATION OF ADJACENT IRRIGATED 

LANDS, 

Agricultural Research Service, Riverside, Calif. 

Salinity Lab. 

C. A. Bower, and L. V. Wilcox. 

Soil Science Society America Proceedings, Vol 33, 

a 6. P 971-973, Nov-Dec 1969. 3 p, 1 fig, 3 tab, 
1 ref. 


Descriptors: *Water pollution, ‘*Fertilizers, 
*Nitrates, Water quality, Soils, Nitrogen, Water 
pollution sources, Streams, Irrigated land, Irriga- 
tion. 

Identifiers: Upper Rio Grande. 


Over a 30-year period the application of nitrogen 
fertilizer to three irrigated areas adjacent to the 
Upper Rio Grande increased from a very low to a 
high level. At the same time, the overall nitrate- 
nitrogen concentration of the river did not in- 
crease. It is concluded that no significant stream 
pollution by nitrate-nitrogen has occurred from the 
nitrogen fertilizer. (Carstea-USGS) 

W70-03849 


USE OF CHEMICAL AND RADIOACTIVE 
TRACERS AT THE NATIONAL REACTOR 
TESTING STATION, IDAHO, 

National Reactor Testing Station, Idaho Falls, 
Idaho. 

For primary bibliographic entry see Field 02F. 
W70-03893 


ENVIRONMENTAL TRITIUM STUDIES AT 

Le NATIONAL REACTOR TESTING STA- 
’ 

Atomic Energy Commission, Idaho Falls, Idaho. 

D. B. Hawkins, and B. L. Schmalz. 

In: Isotope Techniques in the Hydrologic Cycle, 

Geophysical Monograph Series, No 11, American 

Geophysical Union, p 157-158, 1967. 2 p. 


Descriptors: *Tritium, *Radioisotopes, *Radioac- 
tivity techniques, *Tracers, Nuclear reactors, En- 


vironmental effects, Water pollution, Lakes, 
Forecasting, Statistical methods, Idaho. 
Identifiers: *Tritium contamination, National 


Reactor Testing Station, Salt Lake City. 


The extent to which the National Reactor Testing 
Station (NRTS) in southeastern Idaho has con- 
tributed to the over-all tritium contamination of the 
environmental waters is discussed. The total quan- 
tity of tritium that fell on this region was similar to 
the tritium concentration in Salt Lake City, Utah. It 
was concluded that NRTS operations have not con- 
tributed noticeably to the over-all tritium con- 
tamination of this region. Tritium was used in cal- 
culating the average rate of groundwater move- 
ment at the NRTS; the movement averages about 
13 ft/day. A log-normal plot of the cumulative per- 
cent frequency of tritium versus time was found to 
be useful in predicting the mean velocity of ground- 
water. (Carstea-USGS) 

W70-03898 
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THE USE OF A TRACER TEST TO VERIFY AN 
ESTIMATE OF THE GROUNDWATER 
VELOCITY IN FRACTURED CRYSTALLINE 
ROCK AT THE SAVANNAH RIVER PLANT 
NEAR AIKEN, SOUTH CAROLINA, 

Geological Survey, Aiken, S.C. 

For primary bibliographic entry see Field 02F. 
W70-03899 


USE OF MATHEMATICAL MODELS IN 
WATER QUALITY CONTROL STUDIES: 
CHAPTER III, 

Northeastern Univ., Boston, Mass. Dept. of Civil 
Engineering. 

Alvin Goodman, and Richard J. Tucker. 

FWPCA, Research Series Report ORD-6, p 19-41, 
July 1969. 2 fig, 9 tab. 


Descriptors: *Mathematical models, *Water quali- 
ty control, *Sewage treatment, *Optimization, 
*Decision making, *Biochemical oxygen demand, 
Dissolved oxygen, Simulation analysis, Computers, 
Economics, Design. 

Identifiers: Sensitivity analysis. 


A steady state mathematical model was applied toa 
study of a water pollution control program. Input 
data for the steady state model included hydraulic 
constants and stream purification rate constants for 
each reach of the river, population and economic 
information for each community and assumptions 
with respect to administrative decisions. For vari- 
ous levels of sewage treatment for each communi- 
ty, a computer program evaluated water quality 
throughout the length of the stream, and the costs 
and benefits of the water pollution control pro- 
gram. An optimizing routine determined desirable 
levels of sewage treatment for each river section in 
accordance to a specified water quality criteria. A 
sensitivity analysis by computer simulation was car- 
ried out, in which the biochemical oxygen demand 
and dissolved oxygen parameters were investigated 
within a possible range. The resulting river water 
qualities, degrees of treatment, and economic ef- 
fects, in combination, formed a picture of how dif- 
ferent assumptions might affect the ultimate 
design. (See Vol. 3, No. 9, Field 5C, entry W70- 
03488). (Thiuri-Cornell) 

W70-03933 


USES OF MATHEMATICAL MODELS IN 
WATER QUALITY CONTROL STUDIES: 
CHAPTER IV, 

Northeastern Univ., Boston, Mass. Dept. of Civil 
Engineering. 

Alvin Goodman. 

FWPCA, Research Series Report ORD-6, p 42-64, 
July 1969. 23 p, 5 fig. 


Descriptors: *Mathematical model, * Water pollu- 
tion control, *Biochemical oxygen demand, *Dis- 
solved oxygen, *Waste assimilative capacity, 
Coliforms, Chlorides, Upstream, Time, Unsteady 
flow, Variability. 

Identifiers: Unsteady state model. 


A time varying mathematical model was developed 
and used in a water pollution study. The objective 
of the model was to make maximum use of data ob- 
tained from records and field surveys of the Mer- 
rimack River, and to produce the results needed to 
examine the effectiveness of water pollution con- 
trol programs. Techniques were developed for trac- 
ing a time profile of flow and quality in terms of 
biochemical oxygen demand, dissolved oxygen, 
coliforms, and chlorides, while the upstream 
discharge, water temperature, and solar radiation 
were changing. The time varying model was used to 
investigate the effectiveness of an assumed configu- 
ration of treatment plants when the stream’s as- 
similative capacity varied with distance and time. 
(See Vol. 3, No. 9, Field 5C, entry W70-03488). 
(Thiuri-Cornell) 

W70-03934 


CARBON SOURCES IN ALGAL POPULATIONS 
AND ALGAL COMMUNITY STRUCTURE, 
Oklahoma Water Resources Research Inst., Still- 
water. 

Troy C. Dorris. 

Available from the Clearinghouse as PB-189 523, 
$3.00 in paper copy, $0.65 in microfiche. Research 
Project Technical Completion Report, Oklahoma 
WRSIC Institute (1969). 10 p, 1 fig, 2 tab. OWRR 
Project No B-005-OKLA. 


Descriptors: *Carbon, *Algae, *Population, 
*Biological communities, Effluents, Eutrophica- 
tion, Phytoplankton, Decomposing organic matter, 
Oklahoma, Reservoirs, Sampling, Industrial wastes, 
Municipal wastes, Sewage, Adsorption, Activated 
carbon, Filters, Seasonal, Stratification, Biochemi- 
cal oxygen demand, Carbon radioisotopes, Deter- 
gents, Antifreeze, Oxidation, Photosynthesis, Oil 
wastes, Garbage dumps, Pigments, Dams, 
Physicochemical properties, Chlorophyll. 
Identifiers: Arkansas River (Okla), Tulsa (Okla), 
Pollution, Fossil, Cimarron River (Okla), Bixby 
(Okla), Keystone Reservoir (Okla), Carotenoids. 


A portion of a study to determine source and dis- 
tribution of organic compounds in the Keystone 
Reservoir, Oklahoma, and the development of 
phytoplankton populations in response to eutrophi- 
cation processes resulting from decomposition of 
organic compounds in effluents entering the 
Cimarron arm of the reservoir is described. Or- 
ganic compounds from industrial and municipal 
sewage effluents were sampled by adsorption on 
activated carbon filters at six stations to develop in- 
formation on seasonal changes in quantity and na- 
ture of organic compounds, effect of stratification 
on movement and changes of compounds, and pol- 
lution of the Arkansas River by effluents from Tul- 
sa. The effort to identify particular compounds, 
trace their progress through the reservoir and 
determine extent of their degradation by passage 
through the reservoir is expected to be completed 
with further study. Extraction of adsorbed com- 
pounds from carbon filters has been accomplished 
but data were incomplete. Phytoplankton studies 
on the Cimarron arm of the reservoir were 
designed to study effects of eutrophication of the 
water by domestic and industrial effluents. The full 
spectrum of photosynthetic and other pigments was 
measured as each sample was taken. Efforts were 
made in species identification. (Jones-Wisconsin) 
W70-04001 


5C. Effects of Pollution 


BIOLOGICAL EFFECTS OF HANFORD HEAT 
ON COLUMBIA RIVER FISHES - A REVIEW, 
Battelle Memorial Inst., Richland, Wash. Pacific 
Northwest Labs. 

R. E. Nakatani. 

US Atomic Energy Commission, BNWL-SA-1682, 
1968. 24 p, 12 fig, 1 tab. 


Descriptors: *Heated water, *Temperature, 
*Nuclear reactors, *Fish behavior, Salmon, Trout, 
Cooling water, Thermal pollution, Path of pollu- 
tants, Fish, Chinook salmon, Thermal powerplants, 
Columbia River. 

Identifiers: Hanford reactor, Priest Rapids Dam. 


To obtain information on the effects of heated 
discharges from the reactors at Hanford, Washing- 
ton, on fish in the Columbia river, the temperature 
tolerance of young chinook salmon exposed to 7 
different temperatures was investigated; the lowest 
temperature was similar to the average river tem- 
perature at Priest Rapids dam, and it was found 
that increased temperature resulted in increased 
body weight. Adult salmon and steelhead trout 
were fitted with sonic tags so that their behavior in 
the vicinity of the waste-water plumes could be de- 
tected; the results showed no evidence of a tem- 
perature block, but the fish tended to migrate up- 
stream along the opposite bank from the reactor 
sites. (Rietveld-Vanderbilt) 

W70-03721 
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THE RELATION OF TEMPERATURE TO OX- 
YGEN CONSUMPTION IN THE GOLDFISH, 
Toronto Univ. (Ontario). 

F. E. J. Fry, and J. S. Hart. 

The Biological Bulletin, Vol 94, No 1, p 66-77, 
1948. 6 fig, 2 tab, 17 ref. 


Descriptors: *Oxygen requirements, *Tempera- 
ture, Fish, Metabolism, Fish behavior, Oxygen. 
Identifiers: *Goldfish, Standard metabolism, Max- 
imum oxygen uptake. 


Two levels of oxygen uptake in the goldfish were 
measured at temperatures from 5 deg C to 35 deg 
C. The lowest point in the resting metabolism in the 
daily cycle was taken to be the standard rate and 
was measured over levels of oxygen high enough to 
avoid any dependence of the rate on oxygen ten- 
sion. The maximum steady rate of oxygen uptake 
found when the fish were stimulated to activity in a 
rotating chamber was measured over a series of ox- 
ygen tensions down to the asphyxial level. The stan- 
dard rate continued to increase with temperatures 
up to 35 deg C, while the maximum rate was found 
by interpolation to reach its highest value at about 
30 deg C and to remain steady or decrease slightly 
at higher temperatures. The maximum rate of ox- 
ygen uptake became dependent upon the oxygen 
tension between 15 and 40 mm Hg, depending 
upon the temperature. Oxygen tensions at which 
the maximum oxygen uptake met only the needs of 
the standard metabolism were estimated to be 
between 4 and 25 mm Hg over that same range of 
temperatures. The difference between the max- 
imum and standard metabolic rates was correlated 
with the rate at which goldfish can swim steadily at 
the various temperatures, and it was concluded that 
the drop in the sustained swimming rate of the 
goldfish at temperatures from 30 deg C to 38 deg C 
was probably due to a decrease in the metabolism 
available for external work rather than to the ther- 
mal destruction of enzymes. (Speakman-Van- 
derbilt) 

W70-03722 


THE EFFECT OF DIETARY FAT ON THE 
HEAT TOLERANCE OF GOLDFISH (CARAS- 
SIUS AURATUS), 

British Columbia Univ., Vancouver. Dept. of 
Zoology. 

W.S. Hoar, and J. E. C. Dorchester. 

Canadian Journal of Research, Sect D, Zool Sci, 
Vol 27, p 85-91, 1949. 3 fig, 1 tab, 12 ref. 


Descriptors: *Heat resistance, *Diets, Fish, Tem- 
perature, Fishkill, Mortality, Fish diets. 
Identifiers: *Goldfish, Fats, Unsaturation. 


Three groups of goldfish were acclimated at 20 deg 
C and fed diets containing 25% fat. The diets for 
the three groups differed in the degree of unsatura- 
tion of these fats. Pilchard oil, herring oil, and lard 
were the fats used. Heat tolerance of the fish was 
then tested by holding them at a constant tempera- 
ture of 36 deg C and observing the time of death. 
Variations in the ability of the groups to withstand 
high temperature were correlated with differences 
in the degree of unsaturation of their extracted fats. 
The degree of unsaturation of the herring oil diet 
was very close to that of the fats of the goldfish 

rior to feeding and no change in the value for fish 
ed on this diet was observed. Each of the other two 
diets changed the degree of unsaturation of the 
goldfish fats by approximately 54% of the max- 
imum theoretical change. These changes modified 
the heat resistance of the fish. The change in heat 
resistance resulting from the lard diet was 
equivalent to a change in acclimation temperature 
from 20 deg C to 24 deg C. The degree of modifica- 
tion of heat tolerance, however, cannot be strictly 
correlated with the degree of change of unsatura- 
tion of fats and it is concluded that factors as- 
sociated with differences in melting point rather 
than melting point of the fat itself are probably in- 
volved in heat resistance. When the rates of death 
of the fish during the first 75 minutes at 36 deg C 
were compared, no statistical difference between 
the behavior of the samples fed the fish-oil diets ex- 
isted, but the sample fed the solid diet (lard) was 
distinct. (Speakman-Vanderbilt) 


ee 


W70-03723 


GROWTH OF LARGEMOUTH BASS FRY AND 
VARIOUS TEMPERATURES, 

Arkansas Univ., Fayetteville. Dept. of Zoology. 
Kirk Strawn. 

Transactions of the American Fisheries Society, 
Vol 90, No 3, p 334-335, July 1961. 1 fig, 2 ref. 


Descriptors: *Temperature, *Growth rates, Fry, 
Fish eggs, Fish management, Productivity, Fish, 
Mortality, Fishkill. 

Identifiers: *Largemouth bass. 


Largemouth bass (Micropterus salmoides) eggs 
which had begun to hatch were taken from 
hatchery ponds and placed in aerated jars main- 
tained at 15.0 deg, 17.5 deg, 20.0 deg, 22.5 deg, 
25.0 deg, 27.5 deg, and 30.0 deg C. Fry were then 
removed from the tanks, beginning on the first day 
they started feeding. Samples of 10 fry from each 
temperature were preserved in 5 percent formalin. 
The growth rate of the fry at each temperature was 
determined by measuring total length in millime- 
ters. Growth rate increased with increasing tem- 
perature, with the maximum occurring at 27.5 deg 
and 30.0 deg C. The 15.0 deg C fry did not feed and 
all died of starvation. (Speakman-Vanderbilt) 
W70-03733 


THERMAL DISCHARGE AND WATER QUALI- 
TY IN A 1,500-ACRE RESERVOIR, 

Missouri Univ., Columbia. Dept. of Zoology; and 
Missouri Dept. of Conservation. Fisheries Div. 

E. R. Brezina, Robert S. Campbell, and James R. 
Whitley. 

Journal Water Pollution Control Federation, Vol 
42, No 1, p 24-32, Jan 1970. 9 p, 2 fig, 4 tab, 26 ref. 
OWRR Proj No B-001-MO. 


Descriptors: *Thermal pollution, *Reservoirs, 
*Missouri, Thermal powerplants, Stratification, 
Thermal stratification, Water temperature, Ecolo- 
gy, Aquatic habitats, Turbidity, Dissolved oxygen, 
Water quality. 

Identifiers: Montrose Reservoir (Mo). 


This study reports on the effects of thermal 
discharges from a 525,000-kw fossil-fueled steam- 
electric plant into a 4.5 billion gal reservoir with a 
mean depth of 8.2 ft, in central Missouri. The most 
significant effect observed during the 21-month 
study was temperature elevation which averaged 5 
deg to 8 deg C with a maximum difference in mean 
temperatures of 10 deg C. Differences in DO were 
always less than 1 mg/l. The area heated by the 
thermal discharge is influenced by the direction of 
the prevailing wind. The relatively shallow depth of 
the reservoir with the wind effects minimizes with 
thermal stratification and maintains suspension of 
fine particles. Runoff water maintains the high level 
of turbidity in the reservoir. There was no signifi- 
cant difference in living matter present in the 
heated and unheated areas of the reservoir. (K- 
napp-USGS) 

W70-03845 


RELATIVE TOXICITIES AND DISPERSING 
EVALUATIONS OF ELEVEN OIL DISPERSING 
PRODUCTS, ; 

Washington State Water Pollution Control Com- 
mission, Olympia. Dept. of Fisheries. 

Harry B. Tracy, Ronald A. Lee, Charles E. Woelke, 
and Gene Sanborn. 3 

Journal Water Pollution Control Federation, Vol 4, 
No 12, p 2062-2069, Dec 1969. | fig, 4 tab, 4 ref. 


Descriptors: *Biossay, *Dispersion, *Emulsifiers, 
*Toxicity, *Oil, Aquatic environment, Estuaries, 
Fish, Larvae. ert 
Identifiers: *Pacific Northwest, *Dispersant, *Oil 
spills, Washington freshwater bioassays, Saltwater 
bioassays, In-situ bioassays, Group-num ber. 


In a joint effort to provide information concerning 
oil dispersing products to organizations involved in 
_ oil spill control in the Pacific Northwest, the State 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


of Washington conducted bioassays and evaluation 
experiments on eleven selected, commercial, U.S. 
oil dispersants. The test organisms for the toxicity 
were: steelhead fingerling, Pacific oyster larvae, 
and coho salmon fingerling dispersing evaluations 
were made visually. Each dispersant was scored on 
each test and from these scores, group assignments 
were made. Dispersant selections were determined 
from a group-number combination method. Thus, a 
score of one was given for a comparatively high 
dispersing property and a relatively low toxicity on 
the bioassays; a score of four was awarded for the 
converse of the foregoing factors. That is, disper- 
sants bearing low group-number combinations pro- 
vided least threat to the aquatic environment and 
more efficient dispersion. Selection of dispersant 
depends on size and location of spill. (D’Arezzo- 
Texas) 

W70-03913 


A METHOD FOR PREDICTING THE EFFECTS 

OF LIGHT INTENSITY ON ALGAL GROWTH 

AND PHOSPHOROUS ASSIMILATION, 

Abbott Labs., North Chicago, Ill. Dept. of Sanitary 

Engineering; and Michigan Univ., Ann Arbor. 

H. S. Azad, and J. A. Borchardt. 

Journal Water Pollution Control Federation, Vol 

oh ae 11, Part 2, p R392-R404, Nov 1969. 10 fig, 
ref. 


Descriptors: *Algae, *Chlorella, *Scenedesmus, 
*Light, Phosphorus, Photosynthesis, Light intensi- 
ty, Stabilization, Ponds, Penetration, Absorption. 
Identifiers: *Beer-Lambert Law, *Fixed-density 
studies, *Fixed-light tests, *Effective-average-light- 
intensity, Photo-electric turbidostat, Light extinc- 
tion coefficient, Algal cell density. 


Research is devoted to obtaining a better un- 
derstanding of the interaction of light intensity on 
the rate of algal growth, and phosphorous uptake 
by algae in an aqueous environment. Green Algae 
Chlorella and Scenedesmus were grown under a 
carefully controlled environment. The light intensi- 
ty was varied by two methods: (1) maintenance ofa 
constant biomass density by using a photo-electric- 
turbidostat apparatus providing for variable light 
intensity control at the sources; (2) maintenance of 
the incident luminous energy at a constant value 
providing for variable algae cell density. The Beer- 
Lambert expression (I sub 0/I = e to the power 
CAD) failed to predict the light penetration data. 
However, an empirical relationship in which the 
familiar coefficient of extinction was replaced by 
an exponential variable did provide the necessary 
agreement. Algal growth rate vs. the culture-face- 
light intensity yields a curve that implies the ex- 
istence of a light saturation point. When growth 
rate vs effective average light intensity was plotted, 
a more logical effect of light was produced. (D- 
*Arezzo-Texas) 

W70-03923 


BACTERIAL POPULATION OF HUMIFIED 
LAKES (IN RUSSIAN), 

Akademiya Nauk SSSR, Leningrad. Zoologicheskii 
Institut. 

For primary bibliographic entry see Field 02H. 


W70-03948 


PHYTOPLANKTON NUTRIENT ENRICHMENT 
EXPERIMENTS OFF BAJA CALIFORNIA AND 
IN THE EASTERN EQUATORIAL PACIFIC 
OCEAN, 

Scripps Institution of Oceanography, La Jolla, 
Calif. 

William H. Thomas. 

Journal Fisheries Research Board of Canada, Vol 
26, No 5, p 1133-1145, 1969. 2 fig, 7 tab, 19 ref. 


Descriptors: *Phytoplankton, *Inorganic com- 
pounds, Nitrogen, Phosphates, Aquatic life, 
Vitamins, Ocean currents, Nutrient requirements, 
Nutrients. ' k 
Identifiers: EDTA, Carbon-14, Baja California, 
Eastern Equatorial Pacific Ocean, Oceans, Coastal 
upwelling, EASTROPAC expeditions. 
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Effects of Pollution—Group 5C 


Results are reported of ten enrichment experiments 
carried out with natural illumination and prolonged 
incubation in the eastern equatorial Pacific Ocean. 
Carbon-14 uptake or changes in chlorophyll were 
used to assess the effects of enrichment in all ex- 
periments. The first five, between June 1964 and 
November 1966, indicated the most important 
limiting nutrient in oligotrophic water was 
nitrogen. Experiments were again carried out dur- 
ing January-March 1967, as the initial part of Ex- 
pedition EASTROPAC, when areas of nutrient- 
rich waters were also sampled. These nutrient-rich 
waters were caused by seasonal upwelling (such as 
off Baja California), nonseasonal upwelling (the 
Costa Rica Dome), and of upwelling plus advection 
from the Peru Current (the nutrient-rich equatorial 
area). Tests of nutrient-poor waters confirmed that 
the primary nutrient limiting the population was 
nitrogen. In nutrient-rich water from equatorial up- 
welling, limitation by any specific nutrient were not 
found. Single additions of trace metals and vitamins 
stimulated chlorophyll synthesis; however, marked 
changes suggest that the populations in nutrient- 
rich waters were not nutrient limited. (Haskins- 
Wisconsin) 

W70-03949 


EXCRETION OF DISSOLVED ORGANIC COM- 
POUNDS BY AQUATIC MACROPHYTES, 
Michigan State Univ., Hickory Corners. W. K. Kel- 
logg Biological Station. 

Robert G. Wetzel. 

BioScience, Vol 19, No 6, p 539-540, 1969. 2 tab, 
13 ref. 


Descriptors: *Aquatic microorganisms, Carbon as- 
similation, Lakes, Photosynthesis, Organic com- 
pounds, Marl, Lakes. 

Identifiers: *Najas flexilis, Carbon-14, Ionization, 
Chamber-electrometer, Photosynthetic carbon fix- 
ation, Aquatic macrophytes. 


Interactions of inorganic parameters on rates of 
photosynthesis and excretion of total dissolved or- 
ganic compounds (TDOC) by submerged an- 
giosperm typical of marl lakes were studied. 
Photosynthetic rates were determined by uptake of 
carbon-14 labeled bicarbonate as determined by 
combustion to radiocarbon dioxide-14 and analysis 
in the gas phase. Mean rates of photosynthetic car- 
bon fixation by Najas flexilis and rate of percentage 
of DOC excreted to the mean photosynthetic rate 
in response to increasing concentration of calcium, 
magnesium, sodium, and potassium are calculated. 
Photosynthetic rates consistently increased with in- 
creasing concentrations of calcium ions in the 
range 0.20 milligram/liter, but exhibited marked 
decrease at higher concentrations. DOC synthes- 
ized demonstrated a progressive reduction in rela- 
tion to photosynthetic fixation. Photosynthetic 
rates were markedly reduced by increasing concen- 
tration of magnesium ions to and above those nor- 
mally formed in typical marl lakes. DOC excretion 
was high in the range of 0-4 milligram/liter mag- 
nesium ions and particularly at concentrations 
above 15 milligram/liter. High rates of DOC loss 
prevailed in absence of sodium ions; rates 
decreased significantly at low levels of 1-3 milli- 
gram/liter, but increased markedly with higher con- 
centrations of sodium ions. This pattern closely 
paralleled the photosynthetic rates. (Haskins- 
Wisconsin) 

W70-03951 


DISTRIBUTION, CHARACTERIZATION, AND 
NUTRITION OF MARINE MICROORGANISMS 
FROM THE ALGAE POLYSIPHONIA LANOSA 
AND ASCOPHYLLUM NODOSUM, 

McGill Univ., Montreal (Quebec). Dept. of 
Microbiology and Immunology; and New Brun- 
swick Univ., Fredericton. Dept. of Biology. 

E. C. S. Chan, and Elizabeth A. McManus. 
Canadian Journal of Microbiology, Vol 15, No 5, p 
409-420, 1969. 5 fig, 4 tab, 38 ref. 


Descriptors: *Marine microorganisms, *Algae, 
*Nutrient requirements, *Distribution, Bacteria, 
Sampling, Sea water, Seasonal, Pseudomonas, 


Field OS—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects of Pollution 


Temperature, Amino acids, Intertidal areas, Car- 
bohydrates, Yeasts, Enzymes, Cultures, Hydrogen 
sulfide, Electron microscopy, Biochemistry, 
Vitamins, Epiphytology. 

Identifiers: *Polysiphonia lanosa, *Ascophyllum 
nodosum, Vibrio, Flavobacter, Escherichia, Sar- 
cina, Staphylococcus, Achromobacter (Al- 
kaligenes), Rhodotorula, Growth factors, Colonial 
morphology, Cellular morphology, Flagellation, 
Iodine test, Gram reaction, Cytophaga, Proteus, 
Serratia, Bay of Fundy (Canada), Rhyzoids. 


Bacterial populations of two associated littoral 
marine algae, Polysiphonia lanosa and Ascophyl- 
lum nodosum, and their environmental seawater 
were studied quantitatively. Samplings showed 
numbers of bacteria on P lanosa and in the sea- 
water remained relatively constant while those on 
A nodosum decreased in mid-summer, after an ap- 
parent spring maximum, and then gradually in- 
creased. Pure cultures of 25 isolates were studied 
and identified to genus level. There was a prepon- 
derance of the genera Vibrio and Flavobacter (8 
each). Three of the Escherichia group, 2 of Pseu- 
domonas, one each of genera _ Sarcina, 
Staphylococcus, and Achromobacter (or Al- 
kaligenes), and a pink yeast (Rhodotorula) made 
up the other isolates. Optimum temperature for 
growth of most isolates was around 21C. Five iso- 
lates failed to grow at 30C; 20 did not grow at 37C; 
of the 5 growing at 37C, development was feeble in 
every case but one. Studies on gross nutritional 
requirements of the marine organisms showed that 
22 of 25 isolates required a supplement of amino 
acids in growth medium. Two were able to grow on 
basal medium; one isolate grew only in a medium 
supplemented with growth factors in addition to 
amino acids (Jones-Wisconsin) 

W70-03952 


AVAILABILITY OF MUD PHOSPHATES FOR 
THE GROWTH OF ALGAE, 

H. L. Golterman, C. C. Bakels, and J. J. Jakobs- 
Mogelin. 

Verhandlungen der Internationalen Vereinigung 
fur theoretische und angewandte Limnologie, Vol 
17, p 467-479, 1969. 10 fig, 3 tab, 10 ref, discus- 
sion. 


Descriptors: *Eutrophication, *Mud (Lake), 
*Phosphorus, ‘*Aquatic algae, *Bioassay, 
Scenedesmus, Phosphates, Water pollution 
sources. 

Identifiers: *Dutch lakes, *Allochthonous 
phosphates, Ultra-violet light _ sterilization, 


Asterionella, Scenedesmus obliquus, Growth con- 
stats, River Rhine. 


Avilability of lake muds phosphorus to algae was 
determined by employing Scenedesmus obliquus as 
test organism. Culture solutions contained potassi- 
um phosphate in different concentrations, calcium 
phosphates, iron phosphates, and lake muds as the 
only source of phosphorus. The growth constants 
were obtained from cultures with inorganic 
phosphates. Based on the number of cells of 
Scenedesmus, a considerable fraction of mud 
phosphorus was available to algae. Depending on 
the origin of sediment, from 7 to 30.5% of 
phosphorus was used for cell growth. Sterilization 
with ultra-violet light had no significant influence 
on the growth of organisms. Results suggested that 
Scenedesmus is utilizing largely allochthonous 
phosphates, leaving sufficient supply of inorganic 
phosphorus for Asterionella algae. (Wilde-Wiscon- 


sin) 
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MARINE RADIOECOLOGY, 

Washington State Univ., Pullman; and Nevada 
Operations Office (AEC), Las Vegas. 

Eldon Edmundson, Jr., Vincent Schultz, and Alfred 
W. Klement, Jr. 

US Atomic Energy Commission, Div of Technical 
Information, TID-3917, Biology and Medicine 
(TID-4500), Oct 1969. 127 p. 


Descriptors: *Radioecology, *Radioactivity, 
*Bibliographies, Oceanography, Aquatic environ- 
ments, Estuaries, Water pollution sources, Water 
pollution effects, Radioactive waste disposal, 
Radioactivity effects, Brackish water, Fallout. 
Identifiers: *Marine studies, Biological oceanog- 
raphy, Laboratory studies, Field studies, 
Anadromous’ species, Catadromous _ species, 
Radioactive contamination, Radioecological con- 
centration. 


Interest continues to grow in marine radioecology, 
a diverse and widely ranging subject, about which 
literature is relatively extensive and scattered. It is 
believed that this bibliography of 1450 entries in- 
cludes most major Non-Russian publications, other 
than progress reports in the field. Dates of publica- 
tion of documents cited span the period 1908- 
1969, with approximately 59% dated 1960 or later. 
The Japanese literature is extensively covered. Ad- 
ditional foreign-language coverage includes Italian, 
French, German, Finnish, Chinese, and Korean. 
(Eichhorn-Wisconsin) 

W70-03956 


RELATION BETWEEN FILTERING RATE, 
TEMPERATURE, AND BODY SIZE IN FOUR 
SPECIES OF DAPHNIA, 

Yale Univ., New Haven, Conn. Osborn Memorial 
Labs. 

Carolyn W. Burns. 

Limnology and Oceanography, Vol 14, No 5, p 
693-700, 1969. 2 fig, 2 tab, 18 ref, discussion. 


Descriptors: *Grazing, *Temperature, *Daphnia, 
Physiological ecology, Lakes, Environmental ef- 
fects, Water pollution effects, Epilimnion, Connec- 
ticut, Euglena, Chlamydomonas, Phosphorus 
radioisotopes, Regression analysis, Algae, Ponds, 
Predation. 

Identifiers: *Filtering rate, *Body size, *Compara- 
tive studies, Daphnia schodleri, Daphnia pulex, 
Daphnia galeata mendotae, Daphnia magna, 
Selenastrum, Rhodotorula, Temperature coeffi- 
cients, North America, Central America, Rate 
equations, Analysis of variance, Food concentra- 
tion, Mexico, Predictive equations, Zoogeography, 
Thermobiology. 


Filtering rates (F) of cladocerans can be measured 
by determining their uptake of radiophosphorus 
from labelled food. F of four daphnid species, fed 
on labelled yeast, were measured at temperatures 
of 15C, 20C, and 25C. Maximum F increased with 
rising temperature and body size in all species, but 
a general equation relating F to body length (L) 
could not be derived. Body weight (W) can be 
deduced from L with equations of type, log W = log 
a + b log L, where a and b are empirically derived 
coefficients. Data are tabulated for a and b of all 
species, considered collectively and individually. F, 
expressed in milliliters water filtered per hour/milli- 
gram daphnid dry weight, differed among species. 
F for adult Daphnia schodleri (DS) and Daphnia 
pulex (DP) were similar, and at 20C, were slightly 
higher than at 15C or 25C. F for Daphnia magna 
(DM) and Daphnia galeata mendotae (DG) in- 
creased with increasing temperature. Temperature 
coefficients (Q-10) for F, changing in range 15- 
25C were, for four species: DG-2.71, DM-2.38, 
DP-0.94, DS-0.90. Thermal determinants of max- 
imum F may determine success of daphnids occu- 
pying warm epilimnetic lacustrine waters in 
summer. (Eichhorn-Wisconsin) 

W70-03957 


rely a OF GLYCINE BY BLUE-GREEN AL- 

California Univ., Irvine. Dept. of Organismic Biolo- 

ey; and Gujarat Univ., Ahmadabad (India). Botany 
iv. 

G. C. Stephens, B. S. Vaidya, and O. P. Saxena. 

Indian Journal of Experimental Biology, Vol 7, No 

1, p 43-44, 1969. 1 fig, 3 ref. 


Descriptors: *Cyanophyta, *Amino acids, Carbon 
radioisotopes, Radioactivity, Carbon dioxide, 


Chlorophyta, Absorption, Chromatography, 
Metabolism. } boty 

Identifiers: *Uptake, *Glycine, Oscillatoria jasor- 
vensis, Gloeotrichia pisum, Microcystis aeruginosa, 
Spirogyra, Assimilation, Autoradiography, 


Heterotrophy. 


Uptake of glycine-carbon-14 was measured in 
three species of blue-green algae: Oscillatoria 
jasorvensis, Gloeotrichia pisum, and Microcystis 
aeruginosa. Radioactivity in breis of Oscillatoria in- 
creased with increasing incubation time in glycine- 
carbon-14 solution (100 microns carbon/liter 
distilled water). Uptake rate increased with the in- 
creasing ambient glycine-carbon-14 concentration, 
maximum velocity of uptake being 0.0000004 
moles/gram tissue per hour. Radio-activity lost 
from the medium is measured quantitatively as 
radioactive carbon dioxide and as much as 15% of 
radioactivity is lost from glycine-carbon-14 at 
0.0000009 moles/liter. Most experiments were 
conducted with Oscillatoria, the easiest organism 
to use. Results indicate positive absorption and as- 
similation of glycine by blue-green algae compared 
to negative results with green alga, Spirogyra. Blue- 
green algae investigated are capable of obtaining 
and utilizing glycine from dilute solution; the 
glycine obtained can enter oxidative pathways as 
indicated by carbon dioxide production or may act 
as a substrate for synthesis. The potential sig- 
nificance of this capacity of heterotrophy depends 
on the level of free amino acids in the environment. 
(Jones-Wisconsin) 

W70-03958 


CONCEPTS OF EUTROPHICATION AND 
TROPHIC BIOLOGY, 

Oesterreichische Akademie der Wissenschaften, 
Vienna. Lunz Biological Station. 

For primary bibliographic entry see Field 02H. 
W70-03959 


THE ROLE OF PHOSPHATE-SOLUBLE BAC- 
TERIA IN THE ASSIMILATION OF ROCK 
PHOSPHATE PHOSPHORUS UNDER CONDI- 
TIONS OF MONOBACTERIAL CULTURE (IN 
RUSSIAN), 

Moskovskaya Sel’skokhozyaistvennaya Akademiya 
(USSR). 

I. T. Geller. 

Izvestiya Akademii Nauk SSSR, Ser Biol, No 1, p 
171-175, 1969. 4 tab, 15 ref. 


Descriptors: *Bacteria, *Phosphorus, *Phosphates, 
*Cultures, Soil bacteria, Oats, Corn (Field), Or- 
ganic acids, Fertilizers, Pseudomonas. 

Identifiers: Peas, Sugars, Phosphate-dissolving, 
Pseudomonas fluorescens, Organic excretions. 


Experiments were conducted concerning effect of 
phosphate-dissolving bacteria and a soil bacteria 
mixture on availability of phosphorus in minerals to 
peas and oats. Greenhouse trials with sterilized and 
inoculated media and test plants whose root 
systems had different capacity for dissolving 
phosphates indicated monoculture of Pseu- 
domonas fluorescens exerted a positive influence 
on peas and oats growth, increasing utilization of 
phosphate mineral. Pea plants inoculated with soil 
Suspension grew less than control plants. Total 
phosphorus content was higher in bacterized cul- 
tures. Apparently reduced growth of inoculated 
plants was caused by bacteria-produced toxic sub- 
stances disrupting normal plant development. Bac- 
teria influence on solubility of phosphate minerals 
was determined from composition of organic 
excretions of roots. Peas and oats, during initial 
growth stages, excreted equal amounts of organic 
substances; corn, also investigated, excreted more. 
Root excretions of corn were largely sugars and 
small amounts of amino-nitrogen. Oats gave the 
maximum content of amino-nitrogen in dry matter. 
Pea root excretions contain acidic substances, were 
free from sugars, and had relatively small amounts 
of amino-nitrogen. Microorganisms utilized all de- 
tected sugars as the only source of carbon in the 


medium, followed by formation of acids. (Jones- 
Wisconsin) 
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ark AILING LAKES--A LOW PHOSPHATE 
International Joint Commission-United States and 
Canada. 

For primary bibliographic entry see Field 02H. 
W70-03964 


A DISCUSSION OF NATURAL AND ABNOR- 
MAL DIATOM COMMUNITIES, 

Academy of Natural Sciences, Philadelphia, Pa. 
Dept. of Limnology. 

Ruth Patrick. 

Algae and Man, Jackson, Daniel F, (editor), 
Plenum Press, New York, p 185-204, 1964. 6 fig, 2 
tab, 46 ref. 


Descriptors: *Biological communities, *Diatoms, 
*Water pollution effects, Streams, Rivers, Environ- 
mental effects, Biomass, Bioindicators, Physiologi- 
cal ecology, Temperature, Salinity, Nutrients, Dys- 
trophy, Acidic water, Humic acids, Chrysophyta, 
Oligotrophy, Eutrophication, Pennsylvania, Estua- 
ries, Maryland, Hydrogen ion concentration, New 
Jersey, South Carolina, Industrial wastes, Texas. 
Identifiers: *Community structure, Species com- 
position, Eunotia, Savannah River, McMichael 
Creek (Pennsylvania), Middle River (Maryland), 
Ridley Creek (Pennsylvania), Egg Harbor River 
(New Jersey), Fragilaria, Achnanthes, Navicula, 
Nitschia, Synedra, Wateree River (SC), 
Gomphonema, Melosira, Cymbella, Neches River 
(Texas), Navicula, Bacillaria, Mesotrophy. 


Diatom associations have been used variously as 
bioindicators of natural water quality conditions or 
of degree of disturbance due to pollution. Because 
we know little regarding physiological require- 
ments and tolerance to pollution of particular spe- 
cies of diatoms, it is difficult to assess whether 
variations in species abundance and composition 
are due to normal environmental variation or to 
specific effects of pollutants. Changes in communi- 
ty structure, as indicated by changes of numbers of 
species or changes in percentage of composition of 
diatom communities attributable to dominant spe- 
cies, may be more reliable criteria of general pollu- 
tional conditions in flowing water. These principles 
are illustrated with data from a variety of streams 
and rivers of differing trophic or pollutional status. 
It can be shown, for example, that parameters of 
community structure for a dystrophic stream and 
for a badly polluted one are similar. In some cases, 
it is possible to find specific diatoms which are in- 
dicators of pollutional conditions duplicating natu- 
ral conditions occurring during geological time. 
(See Vol 2, No 19, Field 5C, W69-07832). 
(Eichhorn-Wisconsin) 

W70-03966 


THE RESPONSE OF NATURAL MICROBIAL 
POPULATIONS IN SEAWATER TO ORGANIC 
ENRICHMENT, 

Woods Hole Oceanographic Institution, Mass. 
Ralph F. Vaccaro. 

Limnology and Oceanography, Vol 14, No 5, p 
726-735, Sept 1969. 6 fig, 10 ref. 


Descriptors: *Water pollution effects, *Eutrophi- 
cation, *Seawater, *Marine microorganisms, *Or- 
ganic matter, *Microbial populations, Carbon 
radioisotopes, Kinetics, Atlantic Ocean, Amino 
acids, Carbohydrates, Organic acids, Aquatic 

pulations, Massachusetts, Plankton, Estuaries, 
Riexabiotosy; Physiological ecology. f 
Identifiers: *Enrichment, *Microbial populations, 
Heterotrophy, Heterotrophic potential technique, 
Michaelis-Menten equation, Lineweaver-Burk 
equation, Sargasso Sea, Glycine, Glucose, Phen- 
ylacetic acid, Malic acid, Woods Hole (Mass), 
Microplankton, Heterogeneous populations, Sodi- 
um lactate, Assimilation, Substrate affinity, Tur- 

_ nover times. 


The heterotrophic potential technique (HTP) is 
based on kinetic behavior of enzymes, described by 


os 
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Michaelis-Menten equation. Aquatic microbial 
populations are incubated for short periods in 
presence of radiocarbon-labeled substrates (car- 
bohydrates, amino and organic acids) and 
radiocarbon uptake determined. If plot of uptake 
velocity versus substrate concentration yields a 
hyperbolic curve, this can be converted to linear 
form (Lineweaver-Burk plot) whose intercept and 
reciprocal slope estimate, respectively, maximum 
time for complete removal of substrate, and max- 
imum uptake rate. Applied to marine and other 
populations, uptake responses often fail to develop 
or resultant patterns are uninterpretable. When en- 
richment period is extended to 24 hours or more, 
such difficulties may be overcome. This shift in 
behavior provides a desirable source of cells for 
bioassays, and means for studying dynamics of 
heterotrophy. Trophic significance of organic 
matter in seawater might be studied by identifica- 
tion of specific compounds, but the complexity of 
this approach suggests that HTP might provide an 
effective alternative. Regional studies show no sin- 
gle kinetic pattern characterizing uptake by marine 
microplankton, and that heterotrophs are ap- 
parently inactive to some supposedly labile com- 
pounds, which phenomena may indicate a need for 
more rigid definition of ’availability’ of organic 
compounds. (Eichhorn-Wisconsin) 

W70-03967 


BACTERIAL GROWTH RATE IN THE SEA: 
DIRECT ANALYSIS BY THYMIDINE AU- 
TORADIOGRAPHY, 

Indiana Univ., Indianapolis. Dept. of Microbiology. 
Thomas D. Brock. 

Science, Vol 155, No 3758, p 81-83, Jan 1967. 1 
tab, 8 ref. 


Descriptors: *Bacteria, *Growth rates, *Marine 
microorganisms, *Analytical techniques, Tritium, 
Rhodophyta, Connecticut, Rhode Island. 
Identifiers: *Autoradiography, | *Thymidine, 
Epiphytes, Leucothrix mucor, Pure cultures, 
Heterogeneous cultures, Antithamnion sarniense, 
Iceland, Long Island Sound (Conn), Microbial 
ecology, Non-parametric statistics, Narragansett 
Bay (RI), Cape Reykjanes (Iceland), Sudurnes 
(Iceland), Italy, Bay of Naples, Scotland, Loch Ewe 
(Scotland). 


Estimating cellular growth rates with tritiated 
thymidine (TT) assumes that: desoxyribonucleic 
acid (DNA) is synthesized only by dividing cells; 
TT is incorporated into acid-insoluble cellular frac- 
tion only during DNA synthesis; cellular TT incor- 
poration is detectable autoradiographically. TT in- 
corporation rates in Leucothrix mucor, a marine 
filamentous epiphyte with recognizable morpholo- 
gy, was estimated in pure cultures by incubating 
with TT in seawater medium and preparing au- 
toradiograms after different incubation periods. 
Radioactive cells were scored from autoradio- 
grams. Comparison of incorporation rates with 
generation times yields relationship that 1% cells 
become radioactive after 0.002 generation. If fol- 
lowing assumptions hold, that relationship can be 
used to estimate generation times in natural popu- 
lations: relationship between TT uptake and 
generation time is constant within species; rate of 
TT uptake is linear and without lag; dilution of TT 
uptake is linear and without lag; dilution of TT with 
naturally occurring nonradioactive thymidine is 
negligible. Generation time (in minutes), so deter- 
mined, for natural populations of Leucothrix from 
two sites were: Iceland 685, Long Island Sound 
660. In combined pure culture with red alga, An- 
tithamnion sarniense, in medium not normally sup- 
porting growth of Leucothrix alone, its generation 
time was 94. Described technique should be 
adaptable to organisms incorporating TT; available 
in pure culture; microscopically recognizable in na- 
ture. (Eichhorn-Wisconsin) 

W70-03968 


REPORT OF AN ALGAL BLOOM IN VIET- 


NAM 
Hungarian Univ. of Agricultural Sciences, Godollo 
(Hungary). Inst. of Botany and Plant Physiology. 
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Effects of Pollution—Group 5C 


T. Hortobagyi. 
Acta Biologica Academiae Scientiarum Hungar- 
icae, Vol 20, No 1, p 23-34, 1969. 5 fig, 23 ref. 


Descriptors: *Algae, Temperature, Cyanophyta, 
Chlorophyta, Scenedesmus, Benthos, Convection, 
Waves (Water), Fish, Sewage, Euglenophyta, 
Diatoms, Biological communities, Backwater, 
Ponds, Alaska. 

Identifiers: *Bloom, *Vietnam, Little Lake 
(Hanoi), Red River (Vietnam), Chlorococcus, 
Spines, | Schizomycophyta,  Caulobacteriales, 
Chlorococcales, Conjugatophycaea, Planctomyces, 
Bacillariophyta, Gloecapsa, Merismopedia, Micro- 
cystis, Ankistrodesmus, Pediastrum, Tetraedron, 
Tetrastrum, Tisza (Hungary), Zimona (Hungary), 
Algal taxonomy, Spirulina, Chodatella, 
Miracantha, Buzsak (Hungary), Jamuna (India), 
Hormogonales, Aphanocapsa, Coelosphaerium, 
Chloronostoc, Pelodictyon, Synechocystis, 
Anabaena, Lyngbya, Oscillatoria, Romeria, Asta- 
sia, Schroederia, Coelastrum, Dictyosphaerium, 
Gloeoactinum, Golenkinia, | Nephrochlamys, 
Nephrocytium, Oocystis, Siderocelis, Staurastrum. 


An algal bloom of vivid green color developed in 
Little Lake, Hanoi (water temperature 13-26C). 
The lake, an isolated backwater of the Red River, 
contains contaminated water. The bloom was rich 
in species and new taxons with Cyanophyta and 
Chlorophyta from both surface and bottom 
dominating. Scenedesmus variability was 
prominent. A sample indicated 115 species without 
Bacillariophyceae. The number of _ the 
Scenedesmus species was larger than in the bloom. 
Cyanophyta dominated with 82% in the algal 
bloom and 92% in the bottom sample; Chlorophyta 
with 12% and 6.8%, respectively. No definite line 
of demarcation exists between the two biotopes 
because the algal bloom developed above the bot- 
tom and bottom plants are easily raised near the 
surface by waves, convectional streaming and fish 
movement. The algae of the two biotopes are dif- 
ferent, the phytobiocoenoses being dissimilar. 
Number of common taxons is 51% of the total; un- 
described taxons is 33%. Parallel morphoses are 
well represented by some Scenedesmus species. 
Among spiny forms of the Chlorococcales, those of 
thin spines are less frequent. Protuberances 
become more developed in Hanoi and toward the 
tropics. (Jones- Wisconsin) 

W70-03969 


STUDIES ON THE RESISTANCE OF MARINE 
BOTTOM INVERTEBRATES. TO OXYGEN- 
DEFICIENCY AND HYDROGEN SULFIDE, 
Kiel Univ. (West Germany). Institut 
Meereskunde. 

H. Theede, A. Ponat, K. Hiroki, and C. Schliefer. 
Marine Biology, Vol 2, No 4, p 325-337, 1969. 6 
fig, 5 tab, 67 ref. 
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Descriptors: *Invertegrates, *Oxygen require- 
ments, *Gastropods, Temperature, Crustaceans, 
Oxygen, Hydrogen sulfide, Inhibitors, Benthic fau- 
na, Oceans, Metabolism. 

Identifiers: Lamellibranchs, Polychaetes, Echin- 
oderms, North Sea, Baltic Sea, Kattegat, Cyprina, 
Scrobicularia, Mya, Nereis, Asterias, Ophiura, Car- 
cinus, Gammarus, Idotea, Crangon, Mytilus, Cardi- 
um, Littorina littorea, Littorina saxatilis. 


Resistance to oxygen deficiency and presence of 
hydrogen sulfide of bottom invertebrates from vari- 
ous biotopes of the North and Baltic Seas was in- 
vestigated under laboratory conditions. Resistance 
of animals to adverse conditions was greater in spe- 
cies inhabiting soft bottoms than in those inhabiting 
hard or sandy substrata. The duration of ciliary 
movement was longer at lower temperatures. Ex- 
cised tissues of boreal marine species also extended 
their activity for a longer period at a low tempera- 
ture. Isolated gills of Mytilus edulis showed a higher 
resistance to sulfide ions and hydrogen sulfide at 
pH 7 than at pH 8. The cellular resistance of eu- 
ryhaline species to oxygen deficiency and hydrogen 
sulfide presence declined very slightly with 
decreasing salinity. (Wilde-Wisconsin) 

W70-03971 


Field O5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects of Pollution 


ALGAE, MAN, AND THE ENVIRONMENT. 


Proceedings of an International Symposium held at 
Syracuse University, June 18-30, 1967. Daniel F 
Jackson, Editor. New York, Syracuse Univ Press, 
1968. 554 p. 


Descriptors: *Algae, *Environmental effects, *Hu- 
man population, *Eutrophication, *Conferences, 
Nuisance algae, Publications, Water pollution ef- 


fects, New York, Chlorophyta, Nutrients, 
Ecosystems, Phytoplankton, Photosynthesis, 
Cyanophyta, Cytological studies, Electron 


microscopy, Waste treatment, Lakes, Water quali- 
ty, Viruses, Algicides, Fish, Streams, Productivity. 
Identifiers: *Phycology, NY State Science and 
Technology Found, Syracuse (NY), Syracuse 
University, Fundamental studies, Applied studies, 
Algal physiology, Algal biochemistry, Algal tax- 
onomy, Algal phylogeny, Cladophora, Algal 
genetics, Russia, Bavaria, Moriches Bay (NY), 
Onondaga Lake (NY). 


Phycological studies are important not only 
because of nuisance effects of algae for man, but 
also for their potential benefits. To compile infor- 
mation on basic and applied phycology, a symposi- 
um--which this volume records--was sponsored by 
New York State Science and Technology Founda- 
tion and Syracuse University, New York (18-30 
June 1967). Volume is organized into three sec- 
tions: fundamental phycology, applied phycology, 
and algal studies in New York State. The following 
topical list of 27 papers by 32 contributors in- 
dicates its scope: historical phycology (1927- 
1967); taxonomy and phylogeny in _ algal 
biochemistry and physiology; algal requirements 
for micronutrients; phosphate metabolism of green 
algae; nitrogen input to aquatic ecosystems; light 
and temperature effects on algae; phytoplanktonic 
photosynthesis; photosynthesis of Cladophora; 
biology of filamentous conjugating algae; approach 
to modern algal taxonomy; trends in algal genetics; 
cytology of cyanophytes (blue-green algae); ultras- 
tructure of cyanophytes; Russian experiments in 
algal culture; phycological medicine; Russian soil 
algology; harvesting waste-grown microalgae; 
wastewater treatment and algal growth; regenera- 
tion of Bavarian lakes; nutrient removal, viral dis- 
eases in cyanophytes; algicidal effects; algae-fish 
relationships; stream assimilation (New York); 
productivity, Moriches Bay (New York); algal en- 
vironment, Onondaga Lake (New York); review of 
algal literature (New York State). An index is pro- 
vided. (See W70-03974). (Eichhorn-Wisconsin ) 
W70-03973 


ONONDAGA LAKE, NEW 
UNUSUAL ALGAL ENVIRONMENT, 
Syracuse Univ., N. Y. Dept. of Civil Engineering. 
Daniel F. Jackson. 

Algae, Man, and the Environment, Syracuse Univ 
Press, New York, p 515-524, 1968. 


YORK--AN 


Descriptors: *Algae, *Aquatic environments, 
*Eutrophication, *Meromixis, * Water pollution ef- 
fects, Bioindicators, Nuisance algae, New York, 
Sewage effluents, Sewage treatment, Industrial 
wastes, Water chemistry, Diatoms, Chlorophyta, 
Euglenophyta, Cyanophyta, Chrysophyta, Bioas- 
says, Saline water, Chlorella, Chlamydomonas, 
Euglena. 

Identifiers: *Onondaga Lake (NY), Eunotia, 
Amphora, Gomphonema, Pinnularia, Nitzschia, 
Navicula, Syracuse (NY), Enteromorpha_in- 
testinalis, Cladophora, Cyclotella, Halochlorococ- 
cum, Synechococcus, Carteria, Gonium, Ankis- 
trodesmus, Microspora, Pediastrum, Scenedesmus, 
Lepocinclis, Anabaena, Anacystis, Gloeotrichia, 
Gloeocapsa, Stauroneis. 

Fed by saline springs, Lake Onondaga has highest 
known chloride content (typically 1460 milli- 
grams/liter) of New York lakes and is probably 
meromictic. Its morphometric, geographic and 
historical features are described, and water quality 
data are tabulated to include comparisons with 
other lakes. Although subject to extensive 
eutrophication since 1863, it fails to bloom with 


planktonic cyanophytes, but annual blooms of 
chlorophytes and euglenophytes have occurred 
during summers since 1962. Lake receives industri- 
al pollutants. Two characteristic areas are observa- 
ble, based on distribution of attached algae, 
Cladophora and Enteremorpha; variations in the 
ionic ratio, sodium/calcium, are thought to control 
their distribution. Lake supports abundant growth 
of diatoms, distributed among 28 genera. In a study 
to evaluate effects on the lake of replacing primary 
treatment plants with improved secondary treat- 
ment, growth of ten strains of chlorophytes, two 
euglenophytes, eight diatoms, and five cyanophytes 
cultured in four concentrations of enriched lake 
water was compared with their growth in nutrient 
media. Bioassay data are tabulated; summarized, 
they indicate that lake’s water will not support 
growth of planktonic cyanophytes, and that some 
component stimulates growth of diatom, Cyclotel- 
la, and the chlorophytes: Chlamydomonas, 
Halochlorococcus, and Chlorella (Milford strain). 
(See also W70-03973 ). (Eichhorn-Wisconsin) 
W70-03974 


EUTROPHICATION: CAUSES, CON- 
SEQUENCES, CORRECTIVES. 


National Academy of Sciences, Washington, D.C. 


Proceedings of symposium held June 11-15, 1967, 
Wisconsin Univ, Madison. Gerard A Rohlich, 
Chairman, Planning Committee for the Interna- 
tional Symposium on Eutrophication. NAS Stan- 
dard Book No 309-01700-9. Printing and Publish- 
ing Office, National Academy of Sciences, 
Washington, DC, 1969. 661 p. 


Descriptors: *Eutrophication, *Water pollution 
sources, *Water pollution effects, *Water pollution 
control, *Conferences, Streams, Estuaries, Lakes, 
Great Lakes, Physiological ecology, Water chemis- 
try, Geographical regions, Cycling nutrients, 
Zooplankton, Algae, Aquatic plants, Paleolimnolo- 
gy, Mathematical models, Bacteria, Phytoplankton, 
Geochemistry, Benthos, Fish, Ecosystems. 
Identifiers: National Academy of Sciences (USA), 
University of Wisconsin, Asia, National Research 
Council (USA), US Atomic Energy Commission, 
National Science Foundation, Office of Naval 
Research, US Department of Interior, Madison 
(Wis), Europe, Water pollution assessment, Urban 
drainage, Agricultural drainage, North America, 
Forest drainage. 


In 1965, a planning committee appointed by Na- 
tional Academy of Sciences-National Research 
Council (NAS-NRC) recommended that ’--an in- 
ternational symposium on eutrophication be held 
in order that the present worldwide state of 
knowledge and understanding of this phenomenon 
can be discussed in open forum and recommenda- 
tions developed for the effective management of 
problems and for the course of future research.’ 
That symposium met at University of Wisconsin, 
Madison, 11-15 June 1967, sponsored by NAS- 
NRC, Atomic Energy Commission, Department of 
Interior, National Science Foundation, and Office 
of Naval Research. Approximately 600 persons 
from 12 countries attended. This report of 
proceedings includes an introductory address, 
*Eutrophication, Past and Present’, by Yale Univer- 
sity Professor G. E. Hutchinson, and four sections 
of technical presentations as follows (numbers of 
contributions to each indicated in parentheses): 
geographical concepts (9); detection and measure- 
ment (7); prevention and correction (8); scientific 
contributions from eutrophication research (8). 
Two papers, presented at conference, are not 
published here. The report also includes an in- 
troduction, summary, and series of specific recom- 
mendations formulated by the organizing commit- 
tee: 12 relating to education and information and 8 
to research. The committee also recommended 
that NAS-NRC form a permanent committee to im- 
plement its recommendations. (See also W70- 
03976 and W70-03977). (Eichhorn-Wisconsin) 
W70-03975 
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SOME POSSIBLE PHYSIOLOGICAL STRESSES 
INDUCED BY EUTROPHICATION, 

Toronto Univ. (Ontario). 

F.E. J. Fry. 

Eutrophication: Causes, Consequences, Cor- 
rectives. Proceedings of a Symposium, National 
Academy of Sciences, Washington, DC, p531-536, 
1969. 4 fig, 13 ref. 


Descriptors: *Eutrophication, *Physiological 
ecology, Water pollution effects, Dissolved oxygen, 
Fish, Lakes, Hypolimnion, Brook trout, Carbon 
dioxide, Rainbow trout, Anaerobic conditions, 
Toxicity, Respiration, Temperature, Environmen- 
tal effects, Phytoplankton, Metabolism, Bass, 
Cisco. 

Identifiers: *Physiological stresses, Phototrophic 
zone, Carassius carassius, Rasbora daniconius, Ox- 
ykinetic responses, Coregonus artedi, Lake 
Nipissing (Ontario), Ontario, Canada, Osmoregu- 
lation, Micropterus salmoides, Algal blooms, 
Mechanical effects, Salvelinus fontinalis. 


Physiological stresses on organisms induced by 
eutrophication are little understood. Oxygen 
reduction in eutrophic waters is probably the most 
pressing stress on fishes. Two types of fluctuations 
take place: long-term, occurring in hypolimnetic 
waters and under ice-cover; and short-term, in 
phototrophic zones due to variations in illumina- 
tion. Interactions of carbon dioxide, temperature, 
and ambient oxygen in influencing physiology of a 
highly aerobic fish are illustrated with data for 
brook trout. Rainbow trout respond to lowered am- 
bient dissolved oxygen with increased locomotory 
activity and increased ventilation, responses which 
may expose fish to futher stresses. Oxykinetic 
responses of fishes may move them to regions 
where dother conditions are unfavorable, and in- 
creased ventilation tends to increase uptake of 
toxic substance via gills. Increased irrigation of gills 
tends also to increase metabolic cost of osmoregu- 
lation, which may amount to about 20% of 
metabolic rate of rainbow trout in hard waters. 
Under eutrophic conditions, where oxygen concen- 
trations vary widely during a day, fish are probably 
not as unstressed as the mean concentration may 
suggest, even though daily minimum is above lethal 
a (See also W70-03975). (Eichhorn-Wiscon- 
sin 

W70-03976 


PHYSIOLOGICAL ECOLOGY, 

Oregon State Univ., Corvallis. Dept. of Botany. 
Harry K. Phinney. 

Proceedings of the Eutrophication-Biostimulation 
Assessment Workshop, June 19-21, 1969, Califor- 
nia Univ, Berkeley, Sanitary Engineering Research 
Lab and National Eutrophication Research Pro- 
gram, Corvallis, Ore, Pac Northwest Water Lab, p 
141-145. 1 fig, 5 ref. 


Descriptors: *Physiological ecology, *Aquatic en- 
vironments, Rivers, Environmental effects, 
Periphyton, Water pollution effects, Oregon, Bioin- 
dicators, Light intensity, Eutrophication, Grazing, 
Algae, Water chemistry, Biomass, Benthos, Salini- 
ty, Snails, Sulfates, Nitrates, Phosphates, Potassi- 
um, Iron, Bicarbonate, Zinc, Cobalt, Calcium, 
Magnesium, Currents (Water). 

Identifiers: Berry Creek (Ore), Oregon State 
University, Experimental streams, Seasonal effects, 
Thermal effects, Aphanizomenon flos aquae, 
Metolius River (Ore), Community structure, Ox- 
ytrema, Organic enrichment, Interactions. 


Physiological ecology may be defined as the study 
of physiological responses of organisms to varia- 
tions in ecological conditions experienced in nature 
or to those which can be manipulated in the labora- 
tory. Both laboratory and field approaches to 
ecology suffer from basic philosophical and 
methodological defects. Physiological ecologists at- 
tempt to retain a balanced perspective, and main- 
tain an awareness of these pitfalls in interpreting 
data and constructing generalizations. Specific stu- 
dies are cited which illustrate these principles for a 
variety of aquatic environments (rivers, laboratory 
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streams, and estuaries)and for a variety of in- 
fluencing factors (chemical, physical, and biotic). 
Because of complexities in elucidating causal fac- 
tors influencing species abundance, great caution 
should be exerted in identifying algal species as in- 
dicators of pollution. Accumulation of information 
relative to physiological ecology is slow, laborious, 
and fraught with difficulties hampering correct in- 
terpretation. It is unlikely that ’crash’ programs 
designed to characterize the physiological ecology 
of cultural eutrophication can provide solutions to 
our present crisis in time to prevent the foreseeable 
disaster. (See Vol 3, No 7, Field 5C, entry W70- 
02775). (Eichhorn-Wisconsin) 

W70-03978 


PRODUCTIVITY OF RIVERS, 

Montana State Univ., Bozeman. Center for En- 
vironmental Studies. 

John C. Wright. 

Proceedings of the Eutrophication-Biostimulation 
Assessment Workshop, June 19-21, 1969, Califor- 
nia Univ, Berkeley, Sanitary Engineering Research 
Lab and National Eutrophication Research Pro- 
gram, Corvallis, Ore. Pac Northwest Water Lab, p 
186-206. 8 fig, 6 tab, 24 ref. 


Descriptors: *Productivity, *Rivers, Carbon diox- 
ide, Photosynthesis, Aquatic plants, Alkalinity, 
Bicarbonates, Nitrogen cycle, Ammonia, Organic 
matter, Bacteria, Nutrients, Phosphates, Nitrates, 
Groundwater, Respiration, Sampling, Wyoming, 
Thermal water, Chemical analysis, Insects, Produc- 
tivity, Diurnal, Standing crop, Light intensity, Plant 
growth, Solar radiation, Chara. 

Identifiers: Firehole River (Wyo), Madison River 
(Wyo), Gibbon River (Wyo), Trichoptera, 
Ephemeroptera, Nez Perce Creek (Wyo), Car- 
bon/nitrogen ratio, Diversity indices, Myriophyl- 


lum, Glyceria, Ranunculus, Fontinalis, 
Potamogeton, Nitella, Ruppia, Utricularia, Zan- 
nichellia, Carex, Hippuris, Scapania, Berula, 


Eleocharis, Junus, Rorippa, Hygrophypnum, Fis- 
sidens. 


Enrichment of rivers by organic pollution with 
photosynthetically available carbon dioxide may be 
equally important as fertilization with other 
nutrients. Based on field studies, the conclusion is 
that maximal photosythetic rates are attained only 
in flowing water of high total alkalinity. Percentage 
of stream bottom covered by vegetation and diver- 
sity of communities multiply with total alkalinity in- 
creases. Regardless whether free carbon dioxide or 
bicarbonate were used as a carbon source, the rate 
of photosynthesis decreased when initial pH values 
above 8.0 occurred; presumably this si due to 
limitation of photosynthesis by decreasing concen- 
trations of free carbon dioxide. Evidence is also 
presented suggesting that various species of aquatic 
macrophytes differ in their ability to utilize bicar- 
bonate ion in contrast to free carbon dioxide. Also 
determined is that, on the average, 20% of 
photosynthetically-fixed carbon appears in soluble 
organic form; the nitrogen cycle appears involved, 
since soluble organic substances become more en- 
riched with nitrogen during photsynthesis and a rise 
in ammonia concentrations also accurs during the 
photosynthetic period. Soluble organic compound, 
teleased during photosynthesis, may be important 
as food substrate for bacteria in flowing-water 
ecosystems. (See Vol 13, No 7, Field 5C, entry 
W70-02775). (Jones-Wisconsin ) 

W70-03979 


C-14 UPTAKE AS A SENSITIVE MEASURE OF 
THE GROWTH OF ALGAL CULTURES, 
California Univ., Davis. Dept. of Zoology; and 
California Univ., Davis. Inst. of Ecology. 

Charles R. Goldman, Milton G. Tunzi, and Richard 
Armstrong. ; Lae" : 
Proceedings of the Eutrophication-Biostimulation 
Assessment Workshop, June 19-21, 1969, Califor- 
nia Univ, Berkeley, Sanitary Engineering Research 
Lab and National Eutrophication Research Pro- 

m, Corvallis, Ore, Pac Northwest Water Lab, p 

158-170. 6 fig, 1 tab, 11 ref. 3 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


Waste Treatment Processes—Group 5D 


Descriptors: *Carbon radioisotopes, *Algae, *Cul- 
tures, Phytoplankton, Carbon, Radioactivity, 
Chlorella, Sampling, Effluents, Tributaries, Al- 
kalinity, Hydrogen ion concentration, Nutrients, 


Phosphorus, Nitrogen, Iron, Growth rates, 
Chlorophyta, Cyanophyta, Chrysophyta, 
Photosynthesis. 

Identifiers: *Growth, *Uptake, Fixation, Cell 


count, Optical density, Particulate organic carbon, 
Lake Tahoe (Calif), Chlorella pyrenoidosa, 
Selenastrum gracile, Carbon assimilation, Bacil- 
lariophyceae, Dinophyceae. 


Results of comparisons to determine reliability of 
carbon-14 experiments with other methods em- 
ployed for measuring growth in cultures are sum- 
marized. These include making cell counts, mea- 
suring the increase in light extinction as the cells 
multiply, and determining the biomass of cells 
produced. Results of a Chlorella experiment pro- 
vide a valuable evaluation of these methods. The 
cell count was quite successful; the optical density 
method was fastest and easiest but was mainly ap- 
plicable to measuring concentration of dense cul- 
tures. The carbon-14 method can easily be used for 
measuring algal cell growth in both nutrient-rich 
and nutrient-poor waters. Carbon-14 can detect 
growth in water with natural phytoplankton when 
cell count and optical density methods do not give 
evidence of any change in algal mass; carbon-14 
data give a carbon fixation rate, whereas cell count 
and optical density measurements are static mea- 
sures of mass. In addition, carbon-14 experiments 
yield values proportional to the mass of cells in a 
culture. The combined effect of nitrogen and 
phosphorus was to stimulate photosynthesis, the 
greatest stimulation resulting from the maximal ad- 
dition of the two nutrients. (See Vol 3, No 7, Field 
SC, entry W70-02775 ). (Jones-Wisconsin) 
W70-03983 


5D. Waste Treatment Processes 


EVAPORATIVE COOLING OF HEATED IR- 
RIGATION WATER BY SPRINKLER APPLICA- 
TION, 

Battelle Memorial Inst., Richland, Wash. Pacific 
Northwest Labs. 

J. N. Cline, M. A. Wolf, and F. P. Hungate. 

Water Resources Research, Vol 5, No 2, p 401- 
406, Apr 1969. 1 fig, 3 tab, 20 ref. 


Descriptors: *Heated water, *Sprinkler irrigation, 
Temperature control, Cooling, Irrigation, Evapora- 
tion, Crop production. 

Identifiers: *Impact temperature, Relative humidi- 
ty, Nozzle pressure, Evaporative cooling. 


Heated water was cooled rapidly to impact tem- 
peratures that produce optimum growth in plants 
by applying the water with a standard irrigation 
sprinkler. Maximum cooling was observed nearest 
the sprinkler, where the smallest droplets were 
measured, and temperatures and mean diameters 
generally increased with distance from the source. 
Impact temperatures of the water droplets ap- 
proached but did not reach wet bulb temperatures. 
Water as hot as 50 deg C was cooled to droplet 
temperatures of 25 deg C or less when the sprin- 
klers were operated in an associated arid climate 
and at line pressures greater than 25 psi. A 
theoretical treatment correlated well with one 
selected set of experimental data and with pre- 
dicted cooling rates for specified droplets in several 
typical atmospheric conditions and one untypical 
condition for an arid climate. Only under the con- 
dition of high relative humidity at a given ambient 
temperature does it appear that cooling might be 
insufficient to produce usable sprinkler water from 
50 deg C supply water for crop production. (Riet- 
veld-Vanderbilt) 

W70-03718 


TEMPERATURE RELATIONSHIP IN AEROBIC 
TREATMENT AND DISPOSAL OF PULP AND 
PAPER WASTES, 

National Council for Stream Improvement, Bal- 


timore, Md. 
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William L. Carpenter, James G. Vamvakias, and 
Isaiah Gellman. 

Journal Water Pollution Federation, No 40, p 733- 
740, May 1968. 3 fig, 6 tab, 12 ref. 


Descriptors: *Temperature, *Lagoons, *Activated 
sludge, *Biochemical Oxygen Demand, Industrial 
wastes, Pulp and Paper Industry, Pulp wastes. 
Identifiers: * Aerated Lagoons, Temperature coeffi- 
cients, Deoxygenation rate, Temperature effect. 


Tabulated and graphical results are given of studies 
on the effect of temperature on the performance of 
aerated lagoons and activated-sludge plants treat- 
ing waste waters from pulp and paper mills and on 
the rate of de-oxygenation of such waste waters in 
streams. It was found that BOD removal in aerated 
lagoons is adversely affected by temperatures 
below 20 deg C, but this effect can be minimized by 
increasing the retention period to 10 days, when 
BOD removals of 79 per cent can be obtained at 
temperatures as low as 2 deg C. For activated- 
sludge treatment the optimal temperature was 
found to be 37 deg C, and there was a progressive 
deterioration in performance as the temperature 
was raised to 52 deg C. The de-oxygenation rate 
constant was the same for both crude and treated 
waste waters, and equalled 0.2 at 20 deg C. The 
temperature coefficients for de-oxygenation rate 
and rates of removal of BOD were estimated. (Riet- 
veld-Vanderbilt) 

W70-03720 


COOLING WATER SOURCES FOR POWER 
GENERATION, 

Westinghouse Electric Corp., East Pittsburgh, Pa. 
L. G. Hauser. 

ASCE National Water Resources Meeting, Mem- 
phis, Tennessee, Jan 26-30, 1970. 22 p, 9 fig, 7 tab. 


Descriptors: *Cooling, *Thermal pollution, *Cool- 
ing towers, Thermal powerplants, Environmental 
engineering, Heat balance, Heated water, Op- 
timization, Nuclear powerplants, Electricity, Elec- 
tric power production, Electric power costs, Elec- 
tric power demand, Economic prediction, Costs, 
Economics, Decision making, Project planning. 


The forecast of future electricity production in the 
U.S.A. is projected; and the possibilities of cooling 
of the future released heat are discussed. The 
forecast is made up to the year 2000 and shows that 
residual heat dissipation will be a serious problem 
for future generating plants. The further main con- 
clusions are: (1) The cost of alternate heat dissipa- 
tion methods is not prohibitive and will not deter 
the growth in demand for electric power. (2) Ap- 
proximately 70% of new base load generating sta- 
tions will require supplemental cooling systems by 
1980. (3) Cost penalties of supplemental cooling 
systems can be minimized with sophisticated 
analytical techniques. Optimization techniques for 
overall least cost of power production and cooling 
are illustrated. (Novotny-Vanderbilt) 

W70-03727 


COMPARISON STUDIES OF WINKLER VS. 
OXYGEN SENSOR, 

Decatur Sanitary District, Ill. 

For primary bibliographic entry see Field OSA. 
W70-03876 


MANAGEMENT OF INDUSTRIAL EFFLUENT 
DISPOSAL IN BRITAIN, 

Distillers Co. Ltd., London (England). Dept. of Ef- 
fluent and By-Products. 

C. J. Jackson. 

Journal Water Pollution Control Federation, Vol 
41, No 12, p 2018-2025, Dec 1969. 8 p, 2 fig. 


Descriptors: *Water management (Applied), 
*Waste disposal, *Industrial wastes, Water conser- 
vation, Waste treatment, Waste water treatment, 
Management, Water law. 

Identifiers: *Great Britain, Waste disposal manage- 
ment. 


Field OS—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


The relationships between governmental agencies 
and industrial plants in Britain are outlined. Indus- 
trial management investigates all aspects of effluent 
disposal, taking into consideration the economics 
of internal treatment or discharge to a public 
wastewater collection system. Pretreatment prior 
to discharge to the public system is an important 
consideration of management. Choice of method 
involves a comprehensive study of treatment 
processes. Pilot studies should be made on site. 
Testing services are available through the govern- 
ment on a repayment basis. Consulting arrange- 
ments also may be made with private firms. Control 
agencies sample outfalls and may initiate legal ac- 
tion against industrial plants with notification and 
submission of duplicate samples to the plant. Com- 
mittees of the Confederation of British Industry 
and the Chemical Industries Association advise in- 
dustrial operations and act as liaisons between in- 
dustry and government. The range of treatment 
and capital costs for pollution abatement facilities 
is reported. (Knapp-USGS) 

W70-03877 


TUBE CLARIFICATION PROCESS, OPERAT- 
ING EXPERIENCES, 

Neptune Microfloc, Inc., Corvallis, Oreg. 

Gordon L. Culp, Kou-ying Hsiung, and Walter R. 
Conley. 

J San Eng Div, Amer Soc Civ Eng, Vol 95, No SAS, 
Proc Paper 6823, p 829-847, Oct 1969. 11 fig, 2 
tab, 12 ref. 


Descriptors: *Operations, *Sedimentation, *Sedi- 
ments, *Design, Costs, Waste water, Tertiary treat- 
ment, Filtration, Water treatment, Sewage treat- 
ment, Construction, Filtration. 

Identifiers: *Clarification, *Shallow-depth-sedi- 
mentation, *Tube-clarifier system, Primary treat- 
ment, Secondary treatment, Raw water treatment, 
Pilot tests. 


The use of small diameter tubes as efficient sedi- 
mentation devices has been demonstrated success- 
fully on a plant scale. Shallow settling depths pro- 
vided by longitudinal flows through tubes results in 
more efficient clarification at shorter detention 
times and less cost than for conventional clarifica- 
tion metods. Tubes may be essentially horizontal 
such that tube clarification is followed by a filtra- 
tion process and settled solids in tubes drained in- 
cident to filter backwasher. By steeply inclining the 
tubes, settled solids do not accumulate in tubes but 
slide into the plenum beneath the tubes, precluding 
tube drainage. Modules of steeply inclined tubes 
have increased the capacity of clarifiers from 2 to 4 
times. Steeply-inclined tube process has been ap- 
plied to raw water clarification, primary, secondary 
and tertiary sewage treatment in plants up to 45 
mgd capacity. The size and cost of new clarifiers 
can be reduced by including the tube concept in 
the original design and construction. (D’Arezzo- 
Texas) 

W70-03911 


RELATIVE TOXICITIES AND DISPERSING 
EVALUATIONS OF ELEVEN OIL DISPERSING 
PRODUCTS, 

Washington State Water Pollution Control Com- 
mission, Olympia. Dept. of Fisheries. 

For primary bibliographic entry see Field 05C. 
W70-03913 


GRAVITY THICKENERS FOR ACTIVATED 
SLUDGE, 

Alexander Potter Associates, New York. 

Anton E, Sparr, and Vincent Grippi. 

Journal Water Pollution Control Federation, Vol 
41, No 11, Part 1, p 1886-1904, Nov 1969. 12 fig, 1 
tab, 26 ref. 


Descriptors: *Activated sludge, *Coagulation, 
*Compaction, Sludge, Disinfection, Equipment, 
Solid wastes, Temerature, Wastewater. 

Identifiers: *Sludge density index, *Sludge volume 
index, *Thickening, ‘*Sludge-volume ratio, 
*Bench-scale study, Coring, pH, pilot-plant study. 


This study investigates the use of gravity thickening 
of excess sludge from complete treatment activated 
sludge processes. Factors affecting the concentra- 
tion in separate thickening tanks of activated 
sludge alone, or combined with primary sedimenta- 
tion solids, are discussed. A bench-scale study and 
historical review are sources of basic data for the 
investigation. Major subdivisions of the study in- 
clude: tank geometry, types of thickener, mechani- 
cal equipment, influent baffling, skimmers, 
mechanical compactors, sludge pumps, solids con- 
centration, temperature, loading, pH, coagulation, 
disinfectants and weighting agents. Mechanical 
deflectors and rake arms are suggested for more ef- 
ficient thickening. (D’Arezzo-Texas) 

W70-03914 


TEMPERATURE EFFECTS ON ENERGY OX- 
YGEN REQUIREMENTS IN BIOLOGICAL OX- 
IDATION, 

Weston (Roy F.), Inc., West Chester, Pa. 

C. S. Shih, and V. T. Stack, Jr. 

Journal Water Pollution Control Federation, Vol 
41, No 11, p R461-R474, Nov 1969. 7 fig, 9 tab, 17 
ref. 


Descriptors: *Oxidation, *Oxygen demand, 
*Synthesis, *Temperature, Activated sludge, 
Respiration, Dissolved oxygen, Aerobic conditions, 
Degradation. 

Identifiers: *Energy oxygen, *Dehydrogenase, 
*Enzyme activity, Organic substrates, Warburg stu- 
dy, Energy oxygen coefficient, Glucose, Sodium 
acetate, Ethylene glycol, Potassium hydrogen 
phthalate, DO Uptake, Short term oxygen demand, 
Tube-run. 


Temperature effects on energy oxygen require- 
ments are considered a key quantitative parameter 
in the aerobic biological oxidation phase of waste 
treatment. Energy oxygen is the net consumption 
of oxygen in support of synthesis reactions. The 
energy oxygen coefficient is the total energy ox- 
ygen consumption less endogenous oxygen divided 
by organic substrate material. Biological oxidation 
studies were made for various organic substrates at 
different temperature conditions. Two different 
evaluation methods were used: (1) graphical in- 
tegration of dissolved oxygen uptake versus time; 
(2) short term oxygen demand. The coefficient va- 
ries with the substrates oxidized and temperature. 
The role of dehyrogenase activity analysis in 
biological oxidation is also examined. (D’Arezzo- 
Texas) 

W70-03919 


FERMENTATION OF SPENT SULFITE 
LIQUOR FOR THE PRODUCTION OF 
VOLATILE ACIDS, 

Crown Zellerbach Corp., Camas, Wash. Micro- 
biological Research. 

H.R. Amberg, T. R. Aspitarte, and J. F. Cormack. 
Journal Water Pollution Control Federation, Vol 
41, No 11, Part 2, p R419-R430, Nov 1969. 4 fig, 9 
tab, 18 ref. 


Descriptors: *Fermentation, *Volatility, *Acids, 
*Solvent extractions, Distillation, Productivity. 
Identifiers: *Acetic acid, *Calcium base liquors, 
*Microbacterial action, Spent sulfite, Liquors, 
Volatile acids, Microbial flora, Othmer azeotropic, 
Distillation process, Suida process, Brewster 
process. 


Study and experiments were made to determine if 
volatile acids, specifically acetic acid, could be 
produced by fermentation of sugars in spent sulfite 
liquor. Substrates used for experiments were: (1) 
steam-stripped digester strength calcium base spent 
sulfite liquor; (2) residual alcohol-fermented spent 
sulfite liquor. Fermentations were made success- 
fully on a continuous-flow basis using mixed bac- 
terial culture. Specific major determinations were: 
(1) Optimum volatile acid yields were obtained 
amounting to 155 Kg per metric ton at volumetric 
waste retention periods of 20 to 30 hours, (2) op- 
timum fermentation temperature was 37 deg C and 
optimum pH range was 7.0 to 7.5; (3) solids con- 
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tent of the raw feed liquor had a decided effect of 
yield; (4) optimum yield was obtained at 9 to 11 
percent total solids; (5) the most economical 
method of acetic acid recovery is solvent extraction 
followed by azeotropic distillation for solvent 
recovery. (D’Arezzo-Texas) 

W70-03921 


A BREAKTHROUGH IN THE TRACER STU- 
DIES OF SEDIMENTATION TANKS, ‘sy 
Nova Scotia Technical Coll., Halifax. Dept. of Civil 
Engineering. 

D. Thirumurthi. 

J Water Pollution Control Federation, Vol 41, No 
11, Part 2, p R405-R418, Nov 1969. 9 fig, 5 tab, 22 
ref. 


Descriptors: *Tracers, *Dispersion, *Sedimenta- 
tion, *Costs, *Design, Baffles, Inlets, Outlets, 
Diatomaceous earth, Diffusivity, Dye releases, 
Fluorometry, Suspension, Settling basins, Reynolds 
number. 

Identifiers: *Pulse input technique, *Plug flow, 
*Detention time, *Flow-through curve, Tracer stu- 
dies, Index of short-curcuiting, Critical settling 
depth, Peclet number, Morril index, Dispersion in- 
dex, Continuous-flow systems, Settling index. 


Increasing costs of waste treatment compel design- 
oriented research with view toward reducing treat- 
ment costs. Sedimentation is considered a vital 
phase justifying closer analysis. Tracer studies and 
sedimentation tests were conducted on two con- 
tinuous-flow laboratory model settling tanks of 
similar geometry except length-width ratios. Tracer 
studies of pulse input technique were made to 
demonstrate that two selected parameters were 
reproducible and useful as design criteria for sedi- 
mentation systems. The study is unique in the fact 
that results of tracer tests have been inter-related 
with results of sedimentation tests on the continu- 
ous-flow models. The deviation of real systems 
from the ideality has been considered. A design for- 
mula for actual sedimentation tanks has been sug- 
gested. Further studies or simulations are needed to 
validate the suggested design formula. A method is 
developed to evaluate the relative advantages of 
geometric design features of sedimentation tanks. 
(D’Arezzo-Texas) 

W70-03922 


A METHOD FOR PREDICTING THE EFFECTS 
OF LIGHT INTENSITY ON ALGAL GROWTH 
AND PHOSPHOROUS ASSIMILATION, 

Abbott Labs., North Chicago, Ill. Dept. of Sanitary 
Engineering; and Michigan Univ., Ann Arbor. 

For primary bibliographic entry see Field 05C. 
W70-03923 


DIPLOGASTERID AND RHABDITID NE- 
MATODES IN A WASTEWATER TREATMENT 
PLANT, 

Louisiana Polytechnic Inst., Ruston. Dept. of 
Zoology; and Southfield School, Shreveport, La. 

J. L. Murad, and G. T. Bazer. 

Journal Water Pollution Control Federation, Vol 
42, No 1, p 106-114, Jan 1970. 4 fig, 4 tab, 11 ref. 


Descriptors: *Aerobic treatment, *Wastewater, 
*Trickling filters, *Effluents, Wastewater treat- 
ment, Settling basins. 

Identifiers: *Nematode, *Secondary clarifiers, 
*Primary clarifier, *Diplogasterid, *Rhabditid, 
Christie-Perry technique, Ruston (La). 


Nematode population samples from various, likely 
breeding sites in aerobic waste treatment process at 
wastewater treatment plant, Ruston, Louisiana 
were analyzed for 15 weeks. The main breeding 
site, and the main source of the nematodes found in 
the final effluent was the trickling filter. Secondary 
clarifiers and final settling tanks effectively 
removed the nematodes. Nematode removal was 
highest in the dilution stream under high flow con- 
ditions than during normal stream flow. Solids in 
the effluent were more efficient in removing ne- 


_ “~ ee a —_—= 


matodes in suspension. Settling without the addi- 
tion of stream bottom solids provided a 17.1% 
removal whereas the addition of solids caused a 
32.2% removal. (D’Arezzo-Texas) 

W70-03925 


BIODEGRADABILITY AND TREATABILITY 
OF COMBINED NYLON AND MUNICIPAL 
WASTES, 

Rhode Island Univ., Kingston. Dept. of Civil En- 
gineering. 

C.P.C. Poon. 

Journal Water Pollution Control Federation, Vol 
42, No 1, p 100-105, Jan 1970. 1 fig, 8 tab, 2 ref. 


Descriptors: *Biodegradation, *Industrial wastes, 
*Treatment, *Wastewater treatment, *Waste 
disposal, Degradation, Biochemical oxygen de- 
mand, Chemical oxygen demand, Aeration, Ac- 
tivated sludge. 

Identifiers: *Nylon, *Nylon waste, *Municipal 
wastes, pH, Warburg respirometer, Belding Chemi- 
cal Co. (Conn), Thomaston (Conn). 


Nylon waste contains high organic content, large 
amount of solvents and low pH. The solvents can 
be recovered economically; therefore, it is advisa- 
ble to separate the nylon production process waste 
from the others for recovery purposes. The other 
wastes can be combined and treated successfully 
with municipal wastewater. The amount of nylon 
wastewater which can be accepted by the mu- 
nicipal plant can be determined by specified 
laboratory studies. It was shown that nylon waste 
from the Belding Chemical Co. could combine suc- 
cessfully with municipal wastewater at the 
Thomaston Plant at a rate of 1:7 for successful 
treatment after pH neutralization. Laboratory 
study involved Warburg respirometer and batch 
feed aerator. The average chemical oxygen de- 
mand removal was 88% at a loading of 0.85 lb 
COD/day/Ib of MLVSS. (D’Arezzo-Texas) 
W70-03926 


PHYSICOCHEMICAL 
WASTEWATER, 
Michigan Univ., Ann Arbor. Dept. of Civil En- 
greeting: and FMC Corp., Princeton, N.J. 

. J. Weber, C. B. Hopkins, and R. Bloom, Jr. 
Journal Water Pollution Control Federation, Vol 
42, p 83-99, Jan 1970. 10 fig, 1 tab, 14 ref. 


TREATMENT OF 


Descriptors: *Water reuse, *Waste treatment, 
* Activated carbon, *Adsorption, *Biochemical ox- 
ygen demand, *Sewage treatment, Costs, Nitrates, 
Phosphates: Tertiary treatment. 

Identifiers: *Advanced waste treatment, *Chemi- 
cal removal, *Physicochemical treatment, Secon- 
dary treatment, Total organic carbon, Ewing- 
Lawrence Sewerage Authority (ELSA), Trenton 
(New Jersey). 


Conventional ’secondary’ biological waste treat- 
ment processes are inadequate to provide the ef- 
fluent quality needed for water reuse purposes or to 
provide a satisfactory degree of pollution protec- 
tion to receiving natural water bodies, based on an- 
ticipated, more stringent future demands. A 
process using chemical clarification, filtration, and 
adsorption by activated carbon for treatment of 
primary wastes was designed and tested on a pilot- 
scale basis. This physicochemical treatment 
process is a major departure from the costlier prac- 
tice of tertiary treatment methods following con- 
ventional secondary treatment. The system was 
designed for essentially automatic operations. The 
physicochemical pilot model phase was operated 
continuously for 4 months. Consistent total organic 
carbon and biochemical oxygen demand removals 
of 95-97%, phosphate removals of 90% and nitrate 
removals of 95% were obtained. Costs are about 
$0.16/1,000 gal, including capital amortization. 
Process affords flexibilities to expand on a modular 
basis and to intensify degree of treatment. (D- 
*Arezzo-Texas) 

W70-03927 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 05 


Waste Treatment Processes—Group 5D 


ANIONIC AND NONIONIC SURFACTANT 
SORPTION AND DEGRADATION BY ALGAE 
CULTURES, 

Texas Univ., Austin. Dept. Environmental Health 
Engineering. 

Ernst M. Davis, and Earnest F. Gloyna. 

Journal of the American Oil Chemists’ Society, Vol 
46, No 11, p 604-608, Nov 1969. 2 fig, 3 tab, 9 ref. 


Descriptors: *Surfactants, *Sorption, *Algae, 
Chlorophyta, Cyanophyta, Detergents, Spectrosco- 


Py. 

Identifiers: *Linear alkyl sulfonates, *Axenic cul- 
tures, *Alkyl polyethoxylate, *Alkyl phenol 
polyethoxylate, Organic extractions, Infrared spec- 
troscopy, Blue-green algae, Green algae. 


Investigation was made to determine effects of ax- 
enic cultures of 5 species of Cyanophyta algae and 
3 species of Chlorophyta algae, which are common 
to waste stabilization ponds, on ionic and anionic 
surfactants contained in the bulk of household de- 
tergent products. Tests made to determine the 
sorption characteristics of the surfactants by the 
algae showed releases and degradation of up to 
99% of some of the component parts of the surfac- 
tant molecule. Comparative tests using a 
heterogeneous microcosm associated with labora- 
tory acclimated stabilization pond water showed 
capability of greater reduction of all surfactant 
components than the individual algae species. The 
tests confirmed the feasibility of using infrared 
spectrophotometric analysis techniques and the 
adequacy of organic solvents for extraction of sur- 
factants prior to complexation in concentrations of 
and below 50 mg/l. (D’Arezzo-Texas) 

W70-03928 


DIALYSIS SEPARATION OF SEWAGE SLUDGE 
DIGESTION, 
Nebraska Univ., Lincoln. Dept. of Civil Engineer- 


ing. 

Md. Hammer, and J. A. Borchardt. 

J Sanit Eng Div, Proc Amer Soc Civ Eng, Vol 95, 
No SAS, Paper 6845, p 907-928, Oct 1969. 17 fig, 
9 tab, 5 ref. 


Descriptors: *Dialysis, *Fermentation, *Sewage 
sludge, Sewage treatment, Digestion, Digestion 
tank, Microbiology, Microorganisms. 

Identifiers: * Anaerobic, *Acidification, *Gasifica- 
tion, *Dialysis fermentation tank, Diffusion, pH, 
Electrode potential, Membrane, Vinyl plastic, Al- 
kalinity, Volatile acid, Digestion gases, Hydrolysis 
methane. 


The acidification and gasification stages of high- 
rate anaerobic digestion are studied separately, 
using a dialysis-fermentation tank apparatus unique 
to sanitary engineering research. Raw sludge fed 
into the tank provided substrate for bacterial 
production of volatile acids. The acids were then 
diffused through the plastic membrane in the dialy- 
sis unit, into the methane fermentation tank for 
conversion to gaseous end products. The process of 
sludge digestion can be performed using a dialysis- 
fermentation tank system. This system permits 
pseudo-enrichment culturing of the anaerobic 
sludge digestion stages (acidification and gasifica- 
tion) to take place in separate fermentation tanks. 
The acidification stage is the rate-limiting process. 
The acid fermenters operate at sub-optimum con- 
ditions to permit optimum conditions needed for 
methane fermentation of the volatile acids. (D- 
*Arezzo-Texas) 

W70-03929 


PHOSPHATE REMOVAL AT BALTIMORE, 
MARYLAND, 

Robert S. Kerr Water Research Center, Ada, Okla. 
M.R. Scalf, F. M. Pfeffer, L. D. Lively, J. L. 
Witherow, and C. P. Priesing. 

J Sanit Eng Div, Proc Amer Soc Civ Eng, Vol 95, 
No SAS, Paper 6817, p 817-827, Oct 1969. 6 fig, 1 
tab, 4 ref. 


Descriptors: _*Activated _ sludge, * Aeration, 


*Phosphates, Phosphorous, Sewage treatment, Mu- 
nicipal wastes. 
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Identifiers: *Pilot investigation, *Plant investiga- 
tion, *Activated sludge treatment, Dye tracer, 
Biochemical oxygen demand, Mixed liquor 
suspended solids, Baltimore (Md), San Antonio 
(Tex). 


Pilot and plant investigations were conducted at 
Baltimore to determine if high orthophosphate 
removal process experienced at San antonio, Texas 
was applicable and feasible in Baltimore, differing 
in climate, population served and population 
characteristics. Phosphate removal by activated 
sludge at Baltimore was a function of mixed liquor 
dissolved oxygen concentration, BOD loading, and 
soluble phosphorous loading. Plant research 
showed in excess of 90% soluble phosphorous 
removal coinciding with plug flow conditions in the 
aeration tanks and high dissolved oxygen concen- 
trations in the mixed liquor and final clarifiers. 
Pilot studies using aerated containers of mixed 
liquor containing plant return sludge and primary 
effluent predicted the reaction of the plant ac- 
tivated sludge process. A minimum mixed liquor 
suspended solids concentration of 1200 mg/l is 
needed for over 99% phosphate removal at Bal- 
timore. Using mixed liquor suspended solids con- 
centration similar to plant conditions showed: (1) 
Increased orthophosphate load needed longer aera- 
tion for phosphate removal; (2) Increased BOD 
caused greater initial phosphate concentrations; 
(3) Increased aeration rates decreased the 
phosphate removal time. The investigation showed 
that phosphate removal by the activated sludge 
process is not unique to the San Antonio, Texas 
area. (D’Arezzo-Texas) 

W70-03930 


TRICKLING FILTER MODEL: DESIGN AND 
COST FACTORS, 

Robert A. Taft Water Research Center, Cincinnati, 
Ohio. 

Joseph F. Roesler, and Robert Smith. 

Industrial Water Engineering, Vol 6, No 9, p 46-49, 
Sept 1969. 8 fig, 6 ref. 


Descriptors: *Trickling filters, *Mathematical 
models, *Design, *Cost allocation, *Biochemical 
oxygen demand, Waste water treatment, Efficien- 
cies, Capital costs, Operation and maintenance, 
Computers. 


A mathematical model of a trickling filter final set- 
tling process was described in the study. The model 
constituted a single subroutine in a computer pro- 
gram involving the preliminary design of waste- 
water treatment systems. The subroutine specifi- 
cally computed the relationship of the various 
physical properties of the trickling filter, BOD 
removal efficiencies, and costs. The latter included 
capital, operating and maintenance costs for the 
trickling filter, final settler and return pumps. The 
costs to remove BOD was plotted against the 
hydraulic loading. For filter depths of 6 and 20 feet, 
minimum costs were observed near hydraulic 
loadings of 10 and 20 mgd per acre, respectively. 
Plots of total costs rather than costs per BOD 
removed indicated that the greater the specific 
area, the lower the costs. (Thiuri-Cornell) 
W70-03947 


RECLAIMED WASTEWATER FOR SANTEE 
RECREATIONAL LAKES, 

Public Health Service, San Diego, Calif. Santee 
Recreation Project. 

John C. Merrell, Jr., and Alberg Katko. 

Journal of the Water Pollution Control Federation, 
Vol 38, No 8, p 1310-1318, 1966. 2 fig, 7 tab, 3 ref. 


Descriptors: *Recreation, *Recreation facilities, 
*Water quality, Safety, Boating, Fishing, Water 
utilization, Oxidation lagoons, Activated sludge, 
Coliforms, Waste water treatment, Water reuse. 
Identifiers: *Fecal coliforms, *Fecal streptoccoci 
blooms, Santee Recreational Lakes (Calif), 
California, Water reclamation. 


The Santee Project in San Diego County, Califor- 
nia, has evolved into a reasonably well-balanced 
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Group 5D—Waste Treatment Processes 


ecological system utilizing wastewater of the com- 
munity as the productive source of a central 
aquatic environment that is socially accepted as 
recreational lakes. Following conventional ac- 
tivated sludge sewage treatment and a 30-day 
nominal storage in an oxidation pond, the effluent 
is pumped to a natural shallow aquifer in the valley 
above the lakes and later recovered as rising 
groundwater flow for use in three adjacent recrea- 
tional lakes. Sand filtration increased removals of 
organics and nutrients to the 98-99% range. A 
nutrient balance, a comparison of chemical con- 
stituents, bacterial concentrations, and virus 
findings between the secondary effluent and the 
lakes is presented. The ecological development of 
these lakes is summarized; diverse algal population, 
occasional algal blooms, and fish kills are 
described. Different facets of the biological life, in- 
cluding phytoplankton, zooplankton, aquatic in- 
sects, benthic organisms and fisheries are 
presented. (Haskins-W isconsin) 

W70-03950 


REMOVAL OF SEWAGE NUTRIENTS BY 
ELECTROLYTIC TREATMENT, 

Oslo Univ. (Norway). Inst. of Marine Biology. 
Ernst Foyn. 

Verhandlungen der Internationalen Vereinigung 
fur theoretische und angewandte Limnologie, Vol 
15, p 569-579, Feb 1964. 6 fig, 5 tab, 5 ref. 


Descriptors: *Sewage, *Sludge, *Sewage effluents, 
*Sewage treatment, Phosphates, Sludge disposal, 
Electrolysis, Biochemical oxygen demand, 
Eutrophication, Pilot plants, Ammonia, Nitrogen, 
Hydrogen ion concentration, Sea water. 

Identifiers: Turbidity, Elkem electrolytic process, 
Reagent recovery, Oslo, Magnesium ions, Oslof- 
jord (Norway), Norway. 


The Elkem electrolytic sewage purification process 
removes raw sewage from sludge, suspended parti- 
cles, and bacteria, and reduces the content of 
phosphates to 1.0-1.5 milligram/liter of the ef- 
fluent. The fraction of removed phosphates de- 
pends on the amount of applied electricity, and 200 
ampere-hours per cubic meter were found to be 
most efficacious. The purified effluent was active in 
reducing the biochemical oxygen demand in un- 
treated sewage. The water content of the sludge 
was reduced 60% by filtration through open sieves. 
(Wilde-Wisconsin) 

W70-03972 


5E. Ultimate Disposal of Wastes 


WASTEWATER RATES’ AND 
CHARGES IN GREAT BRITAIN, 
West Hertfordshire Main Drainage Authority, 
Rickmansworth (England). 

For primary bibliographic entry see Field 06E. 
W70-03875 


SERVICE 


MANAGEMENT OF INDUSTRIAL EFFLUENT 
DISPOSAL IN BRITAIN, 

Distillers Co. Ltd., London (England). Dept. of Ef- 
fluent and By-Products. 

For primary bibliographic entry see Field 05D. 
W70-03877 


BULK TRANSPORT OF WASTE SLURRIES TO 
INLAND AND OCEAN DISPOSAL SITES: SUM- 
MARY REPORT, 

Bechtel Corp., San Francisco, Calif. 

E. J. Wasp, T. L. Thompson, P. E. Snoek, J. P. 
Kenny, and J.C. Carney. 

Available from the Clearinghouse as PB-189 756, 
$3.00 in paper copy, $0.65 in microfiche. Federal 
Water Pollution Control Administration Research 
Series Report DAST-16, Dec 1969. 31 p, 13 fig. 
FWPCA Contract 14-12-156. FWPCA Program 
14010 EMS. 


Descriptors: *Transportation, *Slurries, 
*Pipelines, *Waste disposal, Sewage sludge, Land 
disposal, Continental shelf, Environmental effects, 
Cost benefit analysis, Institutional constraints, 
Great Lakes region, Atlantic coastal plain. 
Identifiers: Northeast Ohio, Baltimore-Washing- 
ton, Maintenance dredgings, Fly ash, Water treat- 
ment, Plant residues. 


This is the summary report of a three volume study 
principally concerned with the development of re- 
gional land and ocean pipeline disposal systems for 
digested sewage sludge and maintenance 
dredgings. In Volume I two study cases are 
presented, namely, a land disposal system for 
Northeast Ohio (Cleveland-Canton) and an ocean 
disposal system for the Baltimore-Washington re- 
gion. A systems approach is used, in which collec- 
tion, transportation, and disposal aspects are ex- 
amined in light of technical, economic and social 
requirements. Various transport modes are com- 
pared, including pipeline, ocean tankers, railroads, 
and trucks. To a lesser extent, the study also con- 
siders the expansion of such systems to include fly 
ash and water treatment plant sludge. In Volume II 
present methods and costs of disposal for all four 
wastes are reviewed. Environmental criteria are 
presented for examining both land and ocean 
sludge disposal alternatives in terms of general 
solution for two broad metropolitan regions, name- 
ly, the Great Lakes region from Buffalo to Milwau- 
kee and the Atlantic Coast region from Boston to 
Norfolk. Results of a loop test program utilizing 12 
in and 16 in pipe for pumping digested sludge, fly 
ash, and sludge-fly ash slurries are included in 
Volume III as well as corresponding rheological 
tests with a 1/2 in small tube viscometer and a rota- 
tional lab viscometer. A procedure for predicting 
head losses is given, as well as a review of the state 
of the art of pipelining of waste materials. (See also 
W70-04005 thru W70-04007) 

W70-04004 


BULK TRANSPORT OF WASTE SLURRIES TO 
INLAND AND OCEAN DISPOSAL SITES: 
VOLUME I - THE WASTE MANAGEMENT 
CONCEPT. 

Bechtel Corp., San Francisco, Calif. 


Available from the Clearinghouse as PB-189 757, 
$3.00 in paper copy, $0.65 in microfiche. Federal 
Water Pollution Control Administration Research 
Series Report DAST-16, Vol 1, Sept 1969. IX, 156 
p, 33 fig, 31 tab, 14 ref, 4 append. FWPCA Con- 
tract No 14-12-156 Project No 14010 EMS. 


Descriptors: *Waste disposal, *Sludge disposal, 
Municipal wastes, Landfills, Systems analysis, Cost- 
benefit analysis, Sanitary engineering, Waste 
dumps, Agriculture, Dredging, Land management, 
Pipelines, Fertilizers, Sewage sludge, Fly ash. 
Identifiers: Sludge transport, Solid waste disposal. 


Development of a specific waste management 
system which collects, transports and disposes of 
sewage sludge and maintenance dredgings in a so- 
cially, technically, and economically satisfactory 
fashion was studied by systems analysis. The feasi- 
bility of constructing and operating a demonstra- 
tion project was examined. A major effort in this 
area is the demonstration project by the 
Metropolitan Sanitary District of Greater Chicago 
using sewage sludge for agriculture. For each 
detailed study case, a disposal system is proposed 
which effectively serves regional needs, is economi- 
cally sound, and includes the collection, transpor- 
tation and disposal of the estimated production of 
wastes up to the year 2000. The economics of the 
systems are presented and recommendations are 
made as how to achieve both immediate and long- 
term objectives. For an immediate solution to the 
national problem of waste disposal of digested 
sewage sludge, a land disposal system is recom- 
mended. A long-term, successful history of benefi- 
cially using sludge on land is available. The cost 
benefit ratio of the sludge disposal system is very 
favorable. A demonstration project is recom- 
mended to prove the viability of the concept. 
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Pipeline transportation is economically better than 
the other modes evaluated. (See also W70-04004). 
(Knapp-USGS) 

W70-04005 


BULK TRANSPORT OF WASTE SLURRIES TO 
INLAND AND OCEAN DISPOSAL SITES: 


VOLUME II - CRITERIA FOR WASTE 
MANAGEMENT, : 

Bechtel Corp., San Francisco, Calif. 

P. E. Snoek. 


Available from the Clearinghouse as PB-189 758, 
$3.00 in paper copy, $0.65 in microfiche. Federal 
Water Pollution Control Administration Research 
Series Report DAST-16, Vol 2, Sept 1969. 144 p, 
10 fig, 16 tab, 184 ref, append. FWPCA Contract 
No 14-12-156 Project No 14010 EMS. 


Descriptors: *Waste disposal, *Sludge disposal, 
Municipal wastes, Landfills, Cost-benefit analysis, 
Sanitary engineering, Waste dumps, Agriculture, 
Dredging, Fertilizers, Land management, Pipelines, 
Sewage sludge, Fly ash. 

Identifiers: Sludge transport, Solid waste disposal. 


Basic environmental criteria were studied for 
disposal of selected waste materials, including 
sewage treatment pland sludge, maintenance 
dredgings, power plant fly ash, and filter plant 
residues. Both land and ocean disposal alternatives 
were examined in terms of a general solution for 2 
broad regions, namely the Great Lakes 
Megalopolis from Milwaukee to Buffalo and the 
Atlantic Coast Megalopolis from Boston to Nor- 
folk. Present methods and costs of disposal have 
been included to complete the picture of the 
overall waste disposal problem. (See also W70- 
0440). (Knapp-USGS) 

W70-04006 


BULK TRANSPORT OF WASTE SLURRIES TO 
INLAND AND OCEAN DISPOSAL SITES: 
VOLUME III - TECHNICAL ASPECTS OF 
PIPELINING OF WASTE MATERIALS, 

Bechtel Corp., San Francisco, Calif. 

J.P. Kenny. 

Available from the Clearinghouse as PB-189 759, 
$3.00 in paper copy, $0.65 in microfiche. Federal 
Water Pollution Control Administration Research 
Series Report DAST-16, Vol 3, Sept 1969. 167 p, 
80 fig, 15 tab, 64 ref, 3 append. FWPCA Contract 
No 14-12-156 Project No 14010 EMS. 


Descriptors: *Sludge disposal, *Hydraulic trans- 
portation, *Pipelines, *Hydraulics, *Slurries, 
Waste disposal, Closed conduit flow, Pipe flow, 
Turbulent flow, Suspension, Mixing, Fly ash, 
Sewage sludge, Municipal wastes, Sanitary en- 
gineering. 

Identifiers: Sludge transport, Solid waste disposal. 


The feasibility of using pipelines to transport waste 
materials, and to develop a reliable procedure for 
the design of such pipelines was studied. A series of 
laboratory and pipeline tests was performed. 
Digested sewage sludge and fly ash were chosen as 
representative materials for the tests. Both materi- 
als, sludge because of its fibrous nature and fly ash 
because the particles are very fine, were trans- 
ported in homogenous flow in the turbulent regime. 
Samples taken from the top and the middle of the 
pipe test sections confirmed this. These materials, 
individually and in various combinations, were 
tested at various velocities in 1/2-inch, 12-inch, and 
16-inch pipe test sections, for a number of solids 
concentrations. Digested sludge, fly ash, and fly 
rene base mock cnghey successfully transported 
ipelines. (See 04004). - 
7 Fi wae ). (Knapp-USGS) 


CLASS TWO COUNTIES - SEWER DISTRICTS. 


For primary bibliographic entry see Field 06E. 
W70-04024 


5F. Water Treatment and 
Quality Alteration 


PUBLIC HEALTH 
SUPPLY). 

For primary bibliographic entry see Field 03D. 
W70-04036 


(MUNICIPAL WATER 


5G. Water Quality Control 


COMMUNITIES OF OVER 1,000 POPULATION 
WITH WATER CONTAINING IN EXCESS OF 
1,000 PPM OF TOTAL DISSOLVED SOLIDS, 
Black and Veatch, Kansas City, Mo. 

For primary bibliographic entry see Field 07C. 
W70-03664 


BEHAVIOR OF BUOYANT JET IN 
FLUID, 

Hydraulics Research Station, Wallingford (En- 
gland). 

For primary bibliographic entry see Field 08B. 
W70-03724 


CALM 


PRIVATE SEWER SYSTEMS. 


Ohio Rev Code Ann secs 6112.01 thru 6112.05, 
6112.99 (Page Supp 1970). 


Descriptors: *Ohio, *Sewage disposal, * Water pol- 
lution control, *Eminent domain, Sewage, Legisla- 
tion, Wastes, Sanitary engineering, Waste disposal, 
Sewage districts, Sewers, Waste water disposal, 
Pollution abatement, Condemnation, Local 
governments, Administrative agencies, Planning. 


Any person may apply to the Department of Health 
for approval of plans for the construction of a 
sewage disposal system to serve any geographical 
area not served by another system. The application 
must include data establishing the need for the 
system, as well as surveys and maps necessary to 
determine the boundaries of the area to be served. 
The local board of county commissioners certifies 
that the area is not served by another system. After 
receiving notice from the Public Utilities Commis- 
sion that an authorizing certificate has been issued, 
the Department may act on the application. Con- 
struction of the facilities must be supervised by a 
registered engineer. Any board of county commis- 
sioners may purchase or appropriate any system 
constructed under these sections within its county. 
The appropriation procedure is the same as the one 
provided for use by municipal corporations. Max- 
imum penalty for violating these sections is five 
hundred dollars. (Douberley-Florida) 

W70-03736 


SEWER DISTRICTS. 
Ohio Rev Code Ann sec 6117.01 (Page, 1953), as 
amended, (Supp 1970). 


Descriptors: *Ohio, *Sewage districts, *Sewers, 
*Waste disposal, Legislation, Sewage, Sanitary en- 
gineering, Sewage disposal, Sewage treatment, 
Waste water disposal, Outlets, Ditches, Channels, 
Public health, Regulation, Planning, Project 
planning, Administrative agencies. 


Boards of county commissioners may establish and 
maintain sewer districts within their counties and 
outside of municipal corporations. The boards may 
acquire, construct, maintain and operate sewers, 
ditches or channels within their district and any 
other works within and without such districts as are 
‘necessary to carry water to a proper outlet for 
treatment or disposal. Any board may employ a 
sanitary engineer and establish a sanitary engineer- 
ing department. The boards may enact rules and 
regulations concerning: (1) sewer systems outside 
municipal corporations; (2) sewer systems inside 
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municipal corporations when they are operated by 
the board; or (3) municipal corporations’ sewer 
systems which discharge into facilities operated by 
the board. No sewers or treatment plants may be 
constructed outside municipal corporations 
without approval of the plans by the board and su- 
pervision of the construction by the county sanitary 
engineer. (Douberley-Florida) 

W70-03737 


SEWERS AND WATERWORKS. 
Tenn Code Ann secs 6-1401 thru 6-1439 (1956), 
as amended, (Supp 1969). 


Descriptors: *Tennessee, *Sewers, *Water works, 
*Cities, Legislation, Legal aspects, Eminent 
domain, Construction, Maintenance, Damages, 
Public health, Wastes, Water supply, Sewage 
disposal, Pumping plants, Treatment facilities, 
Storage, Water purification, Costs, Administrative 
agencies, Contracts, Financing, Land tenure, 
Waste disposal, Sewage treatment, Operation and 
maintenance, Supervisory control (Power). 
Identifiers: * Water systems, Bonds. 


All cities are authorized to condemn property and 
property rights for the purpose of constructing, lay- 
ing, repairing or extending sewers, water systems or 
drainage ditches. In order to protect the public 
health and assure the payment of sewer bonds, ci- 
ties may require occupants of land abutting sewer 
systems to connect to such systems and be charged 
for the use thereof. Two cities may contract for one 
to use the sewer and water system of the other, or 
for the joint construction and use of such a system. 
Every city is authorized to own and operate a 
waterworks system and a sewerage system. A 
waterworks system includes supply sources, pump- 
ing facilities, purification works, storage facilities 
and a distribution system. A sewerage system in- 
cludes a collecting system, intercepting and outfall 
sewers, pumping stations and treatment, purifica- 
tion and disposal plants. Every city acquiring a 
waterworks or sewerage system is required to 
establish a board to have supervision and control of 
construction and operation of such works. The 
board will advise the city regarding the necessity of 
the financing and acquisition of land for new 
works. The financing of works is provided for by 
rate collection, bond issuance and other means. 
(Keith-Florida) 

W70-03748 


POWERS UNDER CITY MANAGER CHARTER. 
For primary bibliographic entry see Field 06E. 
W70-03749 


SEWER DISTRICTS: ST. LOUIS COUNTY. 
Mo Ann Stat secs 249.010 thru 249.420 (1959). 


Descriptors: *Missouri, *Sewage districts, *Sanita- 
ry engineering, *Taxes, Construction, Main- 
tenance, Sewerage, Public health, Sewers, Assess- 
ments, Judicial decisions, Human population, 
Boundaries (Property), Drainage, Surveys, Maps, 
Costs, Administrative agencies, Compensation, In- 
terest, Debt, Financing, Contracts, Laterals, 
Sewage disposal, Legislation, Pollution. 


The circuit court may establish a sewer district for 
the construction and maintenance of a sewer 
system in St. Louis County upon petition of, and 
approval by, the residents of the proposed district. 
After the filing of such petition, the judge shall ap- 
point a sanitary engineer to establish boundaries, 
make surveys and maps, and prepare a plan for 
sewer construction in the proposed district. A 
general election shall be held to approve taxes to be 
levied, indebtedness to be incurred, and selection 
of the district trustees. If approved, the trustees 
may issue bonds and assess taxes to pay expenses of 
the district. The boundaries of this district may be 
extended. Qualifications for trustees, the method of 
their selection, and administrative procedure to be 
followed are provided. The trustees may: (1) em- 
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ploy an engineer to develop sewer plans; (2) con- 
struct and maintain all necessary sewer structures 
and systems; (3) make necessary contracts; (4) 
acquire property by condemnation or otherwise; 
(5) construct sewerage disposal plants; (6) employ 
and compensate necessary personnel; (7) establish 
subdistricts with lateral sewer systems; and (8) col- 
lect rent from property abutting said lateral sewers. 
(Dearing-Florida) 

W70-03767 


SANITARY DRAINAGE  DISTRICTS-CITIES 
OVER 300,000 INHABITANTS AND ADJOIN- 
ING COUNTIES. 

Mo Ann Stat secs 248.010 thru 248.200 (1959). 


Descriptors: *Missouri, *Drainage districts, *Sani- 
tary engineering, *Sewers, Construction, Main- 
tenance, Drainage systems, Channels, Administra- 
tive agencies, Judicial decisions, Civil engineering, 
Drains, Surveys, Maps, Expenses, Compensation, 
Outlets, Taxes, Assessments, Legislation, Legal 
aspects, Drainage programs, Sewage, Right-of-way, 
Easements, Condemnation, Contracts. 

Identifiers: *Sanitary districts. 


A sanitary district may be established and incor- 
porated by the circuit court whenever the construc- 
tion and maintenance of a channel or system of 
drains or sewers is needed for the drainage of any 
area. Three commissioners appointed by the court 
shall supervise the district. They shall formulate 
plans for the drainage system, and if approved by 
the voters in the district, the court shall order the 
district to be established. Districts may include 
more than one county. Selection procedures for a 
board of trustees of the district are provided. The 
board may divide the districts into independent 
subdistricts. The district may acquire rights-of-way 
or easements by requesting condemnation 
proceedings by the proper city or county authority. 
The board of trustees may let contracts for all 
proposed works. A special tax may be levied on 
lands within the district and bonds may be issued to 
pay district expenses. Sewers and special drains 
may be constructed and funded from special taxes 
on the areas benefited. The district shall be dis- 
solved when the necessary drainage is completed. 
(Dearing-Florida) 

W70-03768 


LIQUIDATOR FOR SEWER DISTRICTS IN 
CERTAIN COUNTIES. 


Mo Ann Stat secs 249.670 thru 249.700 (1959). 


Descriptors: *Missouri, *Sewage districts, *Ad- 
ministration, *Decision making, Judicial decisions, 
Administrative agencies, Taxes, Costs, Govern- 
ment finance, Payment, Debt, Compensation, 
Legislation. 


Whenever any sewer districts with a population 
greater than seven hundred thousand but less than 
seven hundred and fifty thousand is dissolved, the 
Governor shall appoint a liquidator of such sewer 
district. The liquidator shall have all powers and 
duties of the board of supervisors of the district 
subject to approval by the circuit court. The of- 
ficers and supervisors of the district shall cease to 
have any further power or duties. The liquidator 
shall have the power to dispose of all property and 
effects of the district, contest any action against the 
district, and compromise any taxes or indebtedness 
of the district. (Dearing-Florida} 

W70-03769 


HEALTH AND SAFETY (PUBLIC WATER 
SUPPLY AND SEWER SYSTEM). 

Tenn Code Ann secs 53-2001 thru 53-2016 
(1966), secs 53-2017 thru 53-2022 (Supp 1969). 


Descriptors: *Tennessee, *Water works, *Water 
supply, *Public utilities, Water distribution (Ap- 
plied), Water utilization, Sewage, Pumping plants, 
Sanitary engineering, Sewage disposal, Sewage dis- 
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Group 5G—Water Quality Control 


tricts, Sewage treatment, Environmental sanitation, 
Septic tanks, Drains, Engineering structures, 
Legislation, State governments, Regulation, Per- 
mits, Public health, Operation and maintenance. 


The Department of Public Health controls and su- 
pervises construction and operation of public water 
supplies and sewerage systems. All cross-connec- 
tions and interconnections between primary and 
auxiliary water supplies must be approved by the 
Department. The Department may order cor- 
rective action to be taken by the operator of any 
water supply or sewerage system that constitutes a 
health menace. Procedures are outlined for judicial 
review of Department orders. The Department is 
empowered to exercise general supervision over 
the construction and operation of individual 
sewage disposal systems for proposed housing sub- 
divisions where public sewage systems are not 
available. This authority does not exist within city 
limits. Local health officers are directed to carry 
out the provisions of this act. Criminal penalties are 
prescribed for violation of the act. State grants can 
be made to municipalities for the construction of 
sewage treatment works. The Department may 
enter into contracts with municipalities for the con- 
struction of proposed water projects. A sewage 
treatment works account is established to fund 
authorized activities of the Department. (Barnett- 
Florida) 

W70-03780 


SOME EFFECTS OF SHADE COVER ON 
STREAM TEMPERATURE IN SOUTHEAST 
ALASKA, 

Forest Service (USDA), Juneau, Alaska. Pacific 
Northwest Forest and Range Experiment Station. 
William R. Meehan. 

USDA Forest Serv Res Note PNW-113, 1970. 9 p, 
1 fig, 4 tab, 6 ref. 


Descriptors: *Water temperature, *Vegetation ef- 
fects, *Aquatic environment, Microclimatology, 
Alaska, Riparian plants, Watershed management, 
Cutting management. 

Identifiers: Streamside vegetation, Shade effects. 


Water temperature differences measured with a 
precision resistance thermometer over 20-yard in- 
tervals show that on clear summer days, shade- 
producing streamside vegetation is important in 
cooling or maintaining coolness of small streams. 
The average temperature increase in unshaded 
reaches of streams in the Haines-Juneau area was 
0.071 deg C. and in the Petersburg-Wrangell area it 
was 0.164 deg C. In shaded reaches the average 
temperature decrease was 0.060 deg C. and 0.081 
deg C., respectively. Under overcast skies, the ef- 
fects of shade were very small and the trend was for 
a slight temperature increase over 20-yard stream 
reaches--0.011 deg C. and 0.009 deg C., in the two 
areas. The reasons for the significantly different 
temperature responses in the two geographic areas 
are not yet known. (Helmers-Forest Service) 
W70-03819 


EXAMINATION INTO THE EFFECTIVENESS 
OF THE CONSTRUCTION GRANT PROGRAM 
FOR ABATING, CONTROLLING AND 
PREVENTING WATER POLLUTION. 


Report to Congress, Nov 3, 1969. 164 p, 7 fig, 12 
append. 


Descriptors: *Systems analysis, *Water quality 
control, *Pollution abateness, *Planning, *Mathe- 
matical models, Decision making, Alternative 
costs, Waste water treatment, Water utilization 
scheduling. 

Identifiers: Alternative schedules. 


The study examined the effectiveness of the con- 
struction grant program administered by the 
Federal Water Pollution Control Administration 
for abating, controlling and preventing water pollu- 
tion in the United States. The development and use 
of a systems analysis method, and its practicability 


in an actual waterway was discussed. A mathemati- 
cal model was developed by Camp, Dresser and 
McKee and used to evaluate data on the Mer- 
rimack River for estimating the construction costs 
of water treatment facilities for various degrees of 
water quality. It was concluded that through the 
use of the systems analysis approach to planning 
and implementing water pollution programs (a) a 
least-cost construction plan to achieve water quali- 
ty standards could be made, (b) more costly but 
perhaps desirable alternative schedules could be 
developed and (c) decision makers would be pro- 
vided with more meaningful data as to enable them 
to achieve established objectives and the costs of 
providing various levels of water uses. (Thiuri-Cor- 
nell) 

W70-03936 


SIMULATION MODEL FOR FLOW AUGMEN- 
TATION COSTS, 

Florida Univ., Gainesville; and Massachusetts Inst. 
of Tech., Cambridge. 

Armando I. Perez, John C. Schaake, and Edwin E. 
Pyatt. 

J Hydraul Div, Proceedings of ASCE, Vol 96, No 
HY 1, p 131-142, Jan 1970. 1 fig, 6 ref, 2 append. 


Descriptors: *Simulation analysis, *Sewage treat- 
ment, *Flow augmentation, *Optimization, 
*Regression analysis, Storage capacity, Costs, 
Reservoirs, Water quality, Streamflow, Computers. 


A generalized mathematical model was developed 
to permit the simulation of the economic and physi- 
cal interactions of sewage treatment and low flow 
augmentation, and subsequent evaluation from a 
water quality standpoint. An essential phase of the 
project, a study of low flow augmentation storage 
costs was analyzed. The main objective was to ob- 
tain optimum functional relationships between the 
storage volume required and those variables that 
were found to affect it. The results could then be 
integrated with regional cost curves to give general- 
ized cost expressions. Initially, monthly streamflow 
and demand records were generated from histori- 
cal data by a computer program. The operation of 
various reservoir sizes was simulated and the 
number of deficiencies during the time period con- 
sidered were counted. After this process was re- 
peated for several combinations of values of the 
variables, the desired regression, or the "best fit’, 
equation was derived which related storage volume 
a phy to these parameters. (Thiuri-Cornell) 
W70-03940 


ECONOMIC ANALYSIS IN WATER QUALITY 
MANAGEMENT, 

Washington Univ., Seattle. 

For primary bibliographic entry see Field 06B. 
W70-04000 


BULK TRANSPORT OF WASTE SLURRIES TO 
INLAND AND OCEAN DISPOSAL SITES: 
VOLUME I - THE WASTE MANAGEMENT 
CONCEPT. 

Bechtel Corp., San Francisco, Calif. 

For primary bibliographic entry see Field OSE. 
W70-04005 


BULK TRANSPORT OF WASTE SLURRIES TO 
INLAND AND OCEAN DISPOSAL SITES: 
VOLUME II - CRITERIA FOR WASTE 
MANAGEMENT, 

Bechtel Corp., San Francisco, Calif. 

For primary bibliographic entry see Field OSE. 
W70-04006 


BULK TRANSPORT OF WASTE SLURRIES TO 
INLAND AND OCEAN DISPOSAL SITES: 
VOLUME III - TECHNICAL ASPECTS OF 
PIPELINING OF WASTE MATERIALS, 

a ia ‘erp Francisco, Calif. 

or primary bibliographic entry see Field OSE. 
W70-04007 iz a 
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SEWERAGE - WATER WORKS. 
Mo Ann Stat secs 250.010 thru 250.250 (1959). 


Descriptors: *Missouri, *Public health, *Sewage 
districts, *Water pollution control, Water works, 
Legislation, Legal aspects, Cities, Construction, 
Maintenance, Treatment facilities, Waste disposal, 
Sewers, Water purification, Liquid wastes, Solid 
wastes, Industrial wastes, Domestic wastes, Ad- 
ministrative agencies, Costs, Assessments, Taxes, 
Financing, Rates, Planning, Leases, Pollution 
abatement, Water supply, Water quality. 
Identifiers: *Bonds, *Sewer districts, Improve- 
ments. 


Cities and sewer districts are authorized to acquire, 
construct, improve, extend, maintain and operate 
sewerage systems for the protection of the public 
health. "Sewerage system’ means storm water 
systems, sanitary systems, sewerage systems, 
sewerage treatment plants and collection, purifica- 
tion and disposal facilities. Two or more cities are 
authorized to operate combined waterworks and 
sewerage systems. Cities may delegate to their 
boards of public works the responsibility for and 
control of combined systems. The cost to any city 
or sewer district of acquiring, constructing, improv- 
ing or extending a sewerage system or combined 
system will be financed through tax levies, assess- 
ments, general revenue funds or bond issuances. 
Cities and sewer districts are authorized to charge 
reasonable rates for the use of their sewerage 
systems. Cities may charge industrial establish- 
ments for the operation by the city of sewerage 
facilities to abate or reduce industrial water pollu- 
tion. It is the purpose of this chapter to enable cities 
and sewer districts to protect the public health and 
welfare by preventing or abating water pollution 
and by supplying wholesome water. Cities and 
sewer districts are empowered to do all things 
necessary to carry out these purposes. (Keith- 
Florida) 

W70-04025 


THE FUTURE OF THE NORTH CAROLINA 
COASTAL AREA. 


National Estuarine Pollution Study, The Future of 
the North Carolina Coastal Area, p 1-12 (1969). 


Descriptors: *North Carolina, *Estuaries, *Water 
pollution, *Administration, Management, Water 
policy, Water resources development, Water zon- 
ing, Regulation, State governments, Aquatic 
habitats, Estuarine fisheries, Estuarine environ- 
ment, Oceanography, Local governments, Federal 
government, Fish management, Project planning, 
Recreation, Impaired water quality, Pollutants, 
Legal aspects. 


The responsibility for regulation of North 
Carolina’s estuaries should rest with state and local 
governments. The federal government should pro- 
vide guidance, advice, and services only where the 
velco are beyond the capability of the state. 
me commentators would prefer federal control 
of estuaries. Planned zoning should be used to 
prevent pollution resulting from indiscriminate 
development and filling in estuarial areas. A com- 
prehensive system of land and water management 
should be implemented. Burgeoning industry in 
estuarine areas should be regulated to prevent pol- 
lution, but unduly restrictive water quality stan- 
dards might damage the state’s economy. Pollution 
of estuaries injures the fish population. Recrea- 
tional uses of waterways require clean water. 
Uniformity of laws controlling waste from pleasure 
craft is necessary. Tourism is a large factor in the 
economy of North Carolina. Research in environ- 
mental ecology is best conducted by universities. 
Studies should be made of: (1) the biological con- 
tributions of estuaries to continental shelf waters, 
(2) the environmental effects of pesticides, (3) the 
assimilation capacities of the sounds, (4) the 
biological effects of industrial and domestic wastes, 
and (5) a comparison of the water levels in estua- 
ries and the sea. (Dye-Florida) 
W70-04032 
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GENERAL SEWER SYSTEM. 
Mo Ann Stat sec 88.801 (Supp 1970). 


Descriptors: *Missouri, *Sewage disposal, *Mu- 
nicipal wastes, *Taxes, Assessments, Government 
finance, Sewage districts, Sewage treatment, 
Sewers, Environmental sanitation, Wastes, Waste 
water disposal, State governments, Legislation, Ci- 
ties, Regulation. 


All cities in this state containing more than ten 
thousand and less than thirty thousand inhabitants 
and possessing special charters are empowered to 
establish general sewer systems. There are four 
classes of sewer systems: public, district, joint dis- 
trict, and private. Public sewers shall be established 
along principal courses of drainage at such time, to 
such extent, of such dimensions and under such 
regulations as provided by municipal ordinance. 
The city may levy a ’special public sewer tax’ over 
all taxable property within the city. (Dye-Florida) 
W70-04033 


PRIVATE SEWERS. 
Mo Ann Stat secs 88.813 thru 88.817 (1952). 


Descriptors: *Missouri, *Sewage disposal, *Mu- 
nicipal wastes, *Sewage districts, Assessments, 
Government finance, Sewage treatment, Sewers, 
Environmental sanitation, Wastes, Waste water 
disposal, State governments, Legislation, Legal 
aspects, Regulation, Cities, Condemnation. 


Private sewers may be connected to public or dis- 
trict sewers and regulated by city ordinance. The 
city shall not assume the costs of construction, 
repair, or cleaning of private sewers. Expenses in- 
curred for maintenance of district and joint district 
sewers are paid out of the general appropriation for 
that purpose. The city may condemn property 
necessary for the construction of any sewer. Where 
a sewer is laid on uncondemned property, the city 
may be compelled by mandamus or other ap- 
propriate action to exercise its right of condemna- 
tion. (Dye-Florida) 

W70-04034 


PRIVATE SEWERS. 
Mo Ann Stat sec 64.300 (1966). 


Descriptors: *Missouri, *Sewers, *Sewage, *Odor, 
Domestic wastes, Legislation, Sewage disposal, 
Sewage effluents, Ditches, Recreation, Recreation 


facilities, Condemnation, Closed conduits, 
Disposal, Open channels, Remedies, Regulation, 
Legal aspects. 


Identifiers: Penalties (Criminal). 


All sewers and ditches used for carrying raw 
sewage or effluent from land located near recrea- 
tion areas in certain counties are required to be 
fully enclosed. If any such sewer or ditch emits of- 
fensive and unhealthy odors, it shall be considered 
a nuisance and condemned as such. The con- 
demned sewers and ditches may not be used for 
carrying raw sewage and effluent until all causes of 
the odors are completely eliminated. Any person 
found guilty of using any open ditch or sewer after 
it has been condemned shall be guilty of maintain- 
ing a nuisance. A maximum penalty of $1,000 and 
one year’s imprisonment is provided. (Schram- 
Florida) 

W70-04040 
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DETERMINATION OF OPTIMAL FLOOD PRO- 
TECTION LEVELS WITH SMALL EX- 
CEEDANCE PROBABILITIES, 

Carnegie-Mellon Univ., Pittsburgh, Pa. 

Richard M. Shane, and Donald P. Gaver. 


WATER RESOURCES PLANNING—Field 06 


Water Resources Research, Vol 5, No 6, p 1223- 
1228, Dec 1969. 6 p, 1 fig, 2 tab, 4 ref, append. 
NSF Grants GP-8824 and GK-1482. 


Descriptors: *Probability, *Flooding, *Frequency 
analysis, *Statistical methods, Regression analysis, 
Markov processes, Forecasting, Economics, Cost- 
benefit analysis, Statistical models, Correlation 
analysis. 

Identifiers: *Flood frequencies. 


A technique for selecting flood protection levels 
that exceed mean flood intensities by a large 
amount is based on a probability model derived 
from the assumption that base flow floods occur at 
random with exponentially distributed magnitudes. 
It is a parametric approach involving the estimation 
of two statistical parameters by the method of max- 
imum likelihood. The sensitivity of the results to er- 
rors made in choosing the correct flood intensity 
distribution is examined by computing the loss 
when the flood intensities are log normally dis- 
tributed. This loss is shown to be small over a wide 
range of parameter values likely to be encountered. 
Through the use of a quadratic loss function it is 
shown that the expected loss is inversely propor- 
tional to the length of record. Furthermore if the 
existing level of protection exceeds the mean peak 
flood intensity by a large amount, then parameter 
estimation losses can be quite large, even when a 
record of considerable length is available. The 
quadratic loss function also demonstrates that the 
loss is due primarily to errors in estimating the ex- 
pected flood intensity. (Knapp-USGS) 

W70-03653 


USE OF THE CRITICAL PERIOD IN RESER- 
VOIR ANALYSIS, 

California Univ., Los Angeles. 

For primary bibliographic entry see Field 04A. 
W70-03655 


DEVELOPMENT OF MATHEMATICAL 
MODEL AND COMPUTER PROGRAM FOR OP- 
TIMIZATION OF VERTICAL TUBE EVAPORA- 
TOR SALINE WATER PLANTS, 

Houston Research Inst., Inc., Tex. 

For primary bibliographic entry see Field 03A. 
W70-03665 


POINT RAINFALL FREQUENCIES IN CON- 
VECTIVE STORMS, 

Arizona Univ., Tucson. 

For primary bibliographic entry see Field 02B. 
W70-03673 


AN EXAMINATION OF LINEAR HOMOGENEI- 
TY OF TRADE AND PRODUCTION FUNC- 
TIONS IN COUNTY LEONTIEF MATRICES, 
Pennsylvania State Univ., University Park. 

Wesley H. Long. 

Journal of Regional Science, Vol 9, No 1, p 47-67, 
Apr 1969. 21 p, I fig, 11 tab, 10 ref. 


Descriptors: *Leontief models, Regional analysis, 
Homogeneity, Forecasting, Regression analysis, 
Input-output analysis, Economics. 

Identifiers: *Linear homogeneity, *Trade, 
*Production function, *Leontief matrices, *Leon- 
tief’s assumptions, Leontief functions, Leontief 
coefficients, Regional economics, Bias, Impact 
analysis. 


Leontief’s simplifying assumptions about the na- 
ture of production functions have allowed the 
power of linear algebra to be applied to the empiri- 
cal solution of various models concerning interde- 
pendence among producers in an economy. In re- 
gional economics the Leontief assumptions have 
been applied to trade functions, where matrices 
describe trade relations among industries in a re- 
gion, as well as to production functions, where 
matrices describe technological relations among in- 
dustries. In either case the inverse of the coefficient 
matrix is used to make forecasts and impact 
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analyses. These projections are predicated on the 
linearity and homogeneity of the production or 
trade function. The purpose of this paper is to ex- 
amine these two simplifying assumptions by means 
of a regression analysis of cross-section data for a 
limited number of expenditures made by various 
sectors of a county economy. Tests of these as- 
sumptions have been made before and the justifica- 
tion for the present investigation is that it ap- 
proaches the question differently and that it is con- 
cerned with a small region. Input-output analysis 
has been used fairly extensively in the water area. 
Recently studies have used this method to study 
water resources in the Western States and this 
study may provide the basis for an input-output 
water study for small geographic areas. (Loeb-Rut- 
gers) 
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A GENERALIZATION OF THE CES PRODUC- 
TION FUNCTION, 

Oklahoma State Univ., Stillwater; and Iowa State 
Univ., Ames. 

Yao-chi Lu, and Lehman B. Fletcher. 

The Review of Economics and Statistics, Vol 50, 
No 4, p 449-452, Nov 1968. 4 p, 7 ref. 


Descriptors: *Return to scale. 

Identifiers: *CES production function, *VES 
production function, Elasticity of substitution, 
Marginal rate of substitution, Cobb-Douglas func- 
tion. 


The main weakness of the CES (constant elasticity 
of substitution) production function seems to be 
the empirical starting point. The derivation of the 
CES function is based on the assumption that the 
partial regression coefficient of log K/L is equal to 
zero. The authors feel that the above assumption is 
not realistic. This position is supported by their em- 
pirical findings. The purposes of this paper are: (1) 
to derive a more general form of the production 
function that does not depend upon the above as- 
sumption and which has the property of a variable 
elasticity of substitution, (2) to examine the 
elasticity of substitution of the new function, and 
(3) to present some evidence of the desirability of 
using the new function. Production functions can 
be applied to water supply analysis and the CES 
and VES (variable elasticity of substitution) func- 
tions may prove to be useful specifications of water 
production and supply functions. (Loeb-Rutgers) 
W70-03829 


LOCATIONAL EQUILIBRIA, 

Michigan Univ., Ann Arbor. 

Edward E. Leamer. 

Journal of Regional Science, Vol 8, No 2, 229-242, 
Winter 1968. 14 p, 14 fig, 6 ref. 


Descriptors: Demand, Supply, Costs. 

Identifiers: *Locational equilibria, Transportation 
cost function, Objective function, Demand densi- 
ties, Trade, Market areas, Cournot model. 


A fixed demand distributed throughout a plane 
may be met by the establishment of supply points 
or sources at various locations. Innumerable situa- 
tions of this type occur and examples are im- 
mediate: airports, warehouses, post offices, etc. 
This paper presents source location optima for two 
families of demand densities. In addition, the 
author develops a simple mathematical formula 
relating the transport cost to the number of op- 
timally located sources. Extensions and applica- 
tions of the formula are discussed. The author 
shows that economic borders which fracture an 
otherwise uniformly continuous demand do not 
cause enough distortion in the optimal allocation of 
sources to induce significant increases in transport 
costs. As such, this article might be helpful in locat- 
ing water reservoirs with respect to actual or pro- 
jected demand densities and conditions. (Loeb- 
Rutgers) 
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AN EXTENSION OF THE GENERALIZED 
WEBER PROBLEM, 

Washington Univ., St Louis, Mo. 

Leon Cooper. 

Journal of Regional Science, Vol 8, No 2, p 181- 
197, Winter 1968. 17 p, 1 fig, 2 tab, 7 ref, 1 append. 


Descriptors: Costs, Distance, Digital computers. 
Identifiers: *Generalized Weber problem, Trans- 
port distance, Iteration, Local minima, Location 
studies. 


Several papers have independently presented 
methods for solving the generalization of the 
Weber problem, i.e., finding a single point (origin 
or source) in two-dimensional Euclidean space 
which is the minimum transport distance and/or 
cost point for any number of destination points. A 
mathematical statement of the generalization of the 
simple Weber problem is given. In this paper the 
author is concerned with a modification of the 
problem to find the point (x,y) such that the sum of 
distances or costs proportioned to distances are a 
minimum. The modification concerns the fact that 
in realistic situations the cost of shipment or servic- 
ing may not be simply proportional to distance 
(with weights). In some situations it would be more 
appropriate to assume that the costs were propor- 
tional to distance raised to some power. This 
greater flexibility in realistically and accurately 
fitting cost data. Such an analysis might be applica- 
ble in the water area particularly in situations of 
designing efficient water pipe line services. (Loeb- 
Rutgers) 
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TRENT BASIN STOCHASTICS, 

Manchester Univ. (England). Dept. of Engineer- 
ing. 

For primary bibliographic entry see Field 02E. 
W70-03902 


GENERALIZED DROUGHT SEQUENCE 
PROBABILITIES FOR STORAGE-DRAFT- 
FREQUENCY ANALYSIS, 


University of the Witwatersrand, Johannesburg 
(South Africa). Dept. of Hydraulic Engineering. 
For primary bibliographic entry see Field 02E. 
W70-03904 


EFFECTS OF INCONSISTENCY AND NON- 
hile dada iD ON HYDROLOGIC TIME SE- 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 02A. 
W70-03905 


THE BAYES METHODS OF STATISTICAL 
HYDROLOGY (FRENCH), 
Electricite de France, 
Recherches et d’Essais. 

For primary bibliographic entry see Field 02A. 
W70-03906 


Chatou. Centre de 


EFFECTS OF SAMPLING INTERVAL, 
PERIODICITY, DEPENDENCE AND 
SKEWNESS ON EXTREME VALUES, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 02E. 
W70-03910 


EXAMINATION INTO THE EFFECTIVENESS 
OF THE CONSTRUCTION GRANT PROGRAM 
FOR  ABATING, CONTROLLING AND 
PREVENTING WATER POLLUTION. 

For primary bibliographic entrv 3ee Field 05G. 
W70-03936 


RESERVOIR SYSTEM DESIGN OPTIMIZA- 
TION, 

Esso Research and Engineering Co., Florham Park, 
N.J. Environmental Control. : 

For primary bibliographic entry see Field 04A. 


W70-03941 


SURVEYS OF ECONOMIC THEORY, 
RESOURCE ALLOCATION, VOLUME III. 

For primary bibliographic entry see Field 06B. 
W70-03990 


OPERATIONS RESEARCH, 

Harvard Univ., Cambridge, Mass. 

Robert Dorfman. 

Surveys of Economic Theory, Resource Allocation, 
Vol Ill, p 29-74, Macmillan, London, England, 
1966. 46 p, 5 tab, 40 ref. 


Descriptors: *Operations research, Mathematical 
models, Linear programming, Systems analysis, 
Probability, Model studies. 

Identifiers: Measure of merit, Information theory, 
Inventory models, Objective function. 


The operations analyst, in contrast with the con- 
ventional business analyst, has a predilection for 
formulating his problems by means of formal 
mathematical models. By a model, the author 
means a symbolic description of a phenomenon in 
which its observable characteristics are deducted 
from simple explanatory first principles by manipu- 
lating symbols in accordance with the laws of some 
formal logic. Such analysts have a preference for 
symbolic, as opposed to verbal, modes of expres- 
sion and reasoning. Operations research is not a 
descriptive science but a prescriptive one. A major 
part of the task of the operations analyst is to con- 
struct a ‘measure of merit’ for the operation he stu- 
dies to accompany his formal description of it. The 
logical precision of the model enforces correspond- 
ing precision in expressing the objectives that the 
operation is intended to attain. The author 
discusses a number of aspects of the problem of 
model formulation. Then the problems of deter- 
mining measures of merit or objective functions are 
examined. Operations research can be used ad- 
vantageously in many sectors of the water area, ex- 
amples would be water pricing, simulation models 
and demand forecasting. This article provides a 
general reference for the water researcher in- 
terested in using operations research methods. (See 
W70-03990). (Loeb-Rutgers) 
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LINEAR THEORY, 

All Souls Coll., Oxford (England). 

J.R. Hicks. 

Surveys of Economic Theory, Resource Allocation, 
Vol Ill, p 75-113, Macmillan, London, England, 
1966. 39 p, 4 fig. 


Descriptors: Linear programming, Input-output 
analysis, Mathematical studies, Equations. 
Identifiers: *Linear theory, Activity analysis, Game 
theory, Duality Theorem, Convexity. 


The subject which the author discusses in this arti- 
cle concerns the group of techniques of linear pro- 
gramming, activity analysis, input-output, and 
theory of games. It is apparent, from the most 
casual inspection of these topics, that they are 
closely related. Further examination shows that 
they can be set around a recognizable core, which 
may be regarded as a restatement of a central part 
of conventional economic theory. It is the object of 
the author to isolate this core and to consider what 
there is that the economist, who has no intention of 
becoming a practitioner of the techniques, may 
learn from it. The phenomenon which is examined 
is the application to economics of a new kind of 
mathematics. This article has relevance to the 
water area in view of extensive use of these mathe- 
matical techniques in this sector. (See W70- 
03990). (Loeb-Rutgers) 
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BULK TRANSPORT OF WASTE SLURRIES TO 
INLAND AND OCEAN DISPOSAL _ SITES: 
VOLUME I - THE WASTE MANAGEMENT 
CONCEPT. 

Bechtel Corp., San Francisco, Calif. 

For primary bibliographic entry see Field 05E. 
W70-04005 


BULK TRANSPORT OF WASTE SLURRIES TO 
INLAND AND OCEAN DISPOSAL SITES: 
VOLUME II - CRITERIA FOR WASTE 
MANAGEMENT, 

Bechtel Corp., San Francisco, Calif. 

For primary bibliographic entry see Field OSE. 
W70-04006 


BULK TRANSPORT OF WASTE SLURRIES TO 
INLAND AND OCEAN DISPOSAL SITES: 
VOLUME III - TECHNICAL ASPECTS OF 
PIPELINING OF WASTE MATERIALS, 

Bechtel Corp., San Francisco, Calif. 

For primary bibliographic entry see Field OSE. 
W70-04007 
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RELATIVE IMPORTANCE OF VARIABLES IN 
WATER RESOURCES PLANNING, 

Geological Survey, Washington, D.C.; and 
Resources for the Future, Inc., Washington, D.C. 

I. C. James, II, B. T. Bower, and N. C. Matalas. 
Water Resources Research, Vol 5, No 6, p 1165- 
1173, Dec 1969. 9 p, 2 fig, 4 tab, 13 ref. 


Descriptors: *Planning, * Water resources develop- 
ment, *Statistical models, Statistical methods, 
Non-structural alternatives, Simulation analysis, 
Forecasting, Water quality, Estuaries, Model stu- 
dies, Mathematical models, Markov processes, 
Probability, Economics, Legal aspects, Social 
aspects, Political aspects, Synthetic hydrology, 
Water pollution, Water supply. 

Identifiers: *Sensitivity analysis, *Potomac River 
Estuary. 


Four variables involved in the water resources 
planning decision characterized by hydrology, 
modeling of dissolved oxygen behavior in an estua- 
ry, projection of economic development, and water 
quality objective, were tested for sensitivity in the 
evaluation of a water resources system’s per- 
formance. The results were obtained assuming a 
25% range in economic projection, | mg/liter range 
in the dissolved oxygen objective, two separately 
developed models of estuarial dissolved oxygen 
behavior, and 50- and 10-year sequences of 
hydrologic data. The results of simulations of 
system operation with the different values of the 
planning variables were subjected to a four-way 
analysis of variance to partition the variance at- 
tributable to each planning variable. For the system 
under consideration, the relative importance of the 
variables in descending order is: (1) economic 
development projection, (2) water quality objec- 
tive, (3) dissolved oxygen modeling, and (4) 
oh (Knapp-USGS) 
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BIBLIOGRAPHY ON SOCIO-ECONOMIC 
ASPECTS OF WATER RESOURCES, 

Battelle Memorial Inst., Columbus, Ohio. 

H. R. Hamilton, D. H. Owens, T. E. Carroll, A. R. 
Glenn, and B. A. Gilmour. 

Available from the Clearinghouse as PB-189 420, 
$3.00 in paper copy, $0.65 in microfiche. Depart- 
ment of Interior, Office of Water Resources 
Research Bibliography, Mar 1, 1966. 453 p, 770 
ptt mepents 2 index. OWRR Contract No 14-01- 


Descriptors: *Bibliographies, 
*Economics, *Social aspects, *Water Tesources, 
Social impact, Recreation, Water resources 
development, Water pollution control, Cost- 
benefit analysis, Conservation, Control, Costs, 


*Abstracts, _ 


————————E in nn 


Data collections, Desalination, Planning, Manage- 
ment. 
Identifiers: Socio-economic aspects. 


The purpose of this annotated bibliography is to 
ease the task of those desiring to review the litera- 
ture pertaining to the economic aspects of water. 
The bibliography includes, but is not limited to, the 
literature in the following areas of interest: (1) The 
supply of and demand for water of various qualities 
including the competitive uses for industry, 
domestic, and recreation; (2) methods and applica- 
tions of cost/benefit analysis, including those in- 
volving multiple-purpose water projects; (3) 
economic impact of water resources and water 
development projects; and (4) methods of deter- 
mining economic values of sport fisheries, wildlife, 
and other aquatic outdoor recreation resources, as 
well as material on the social values of water-based 
outdoor recreation. The abstracts prepared for this 
bibliography are brief, noncritical, and indicative in 
nature. Each abstract has been given an identifying 
number, and has been indexed not only in terms of 
the central theme of the article, but also in terms of 
the material which is presented in support of the 
central theme. Following each abstract, all of the 
index terms deemed relevant to the article have 
been listed. In the subject index for this publica- 
tion, two objectives were considered: (1) a com- 
prehensive index for the immediate users, and (2) a 
deeper index for possible future inclusion in a com- 
puterized coordinate index system. (Knapp-USGS) 
W70-03714 


CONSERVING RESOURCES AND MAINTAIN- 
ING A QUALITY ENVIRONMENT, 

Agricultural Research Service, Beltsville, Md. Soil 
and Water Conservation Research Div. 

For primary bibliographic entry see Field 05B. 
W70-03823 


A COMPARATIVE ANALYSIS OF THE NET 
PRESENT VALUE AND THE BENEFIT-COST 
RATIO AS MEASURES OF THE ECONOMIC 
DESIRABILITY OF INVESTMENTS, 

British Columbia Univ., Vancouver. 

Bernhard Schwab, and Peter Lusztig. 

Journal of Finance, Vol 24, No 3, p 507-516, June 
1969. 10 p, 3 fig, 10 ref. 
Descriptors: *Cost-benefit ratio, *Investment, 
Constraints, Risks. 

Identifiers: *Netted present value, *Present value, 
Economic desirability, Aggregate benefit-cost 
ratio, Netted benefit-cost ratio, Utility analysis. 


Recent contributors in managerial finance have lar- 
gely been concerned with the more challenging is- 
sues of valuation and capital structure. As a con- 
sequence, several controversial but less provoking 
issues remain shelved and unresolved. This paper is 
essentially directed at one such issue, the merits of 
alternative criteria for measuring the economic 
desirability of investments (both individual invest- 
ment propositions and aggregate investment port- 
folios). The particular issue is the comparison of 
the net present value with various benefit-cost 
ratios. While these measures are based on the same 
fundamental concept, recognizing the time value of 
money, and are, therefore, related to each other, 
they are different enough to yield contradictory 
results in a number of situations. It is the purpose of 
this article to analyze systematically all these vari- 
ous measures of economic desirability, defining the 
conditions under which they yield equivalent 
results and the conditions under which their results 
are contradictory, and as a consequence, to deter- 
mine the validity of their application to the 
economic evaluation of investments. Such an anal- 
ysis should lend itself to the evaluation of invest- 
ments in the water area. (Loeb-Rutgers) 
W70-03825 


COPING WITH UNCERTAINTY IN THE MAKE 
OR BUY DECISION, F 

Marquette Univ., Milwaukee, Wis. 

Lloyd D. Doney. 


WATER RESOURCES PLANNING—Field 06 


Management Accounting, Vol 50, No 2, p 31-34, 
Oct 1968. 4 p, 7 tab. 


Descriptors: *Risks, *Decision making, Probabili- 
ty, Fixed costs, Costs, Industrial production. 
Identifiers: *Make or buy decision, Decision cost, 
Probability weighing, Decision matrix. 


The make or buy decision analysis is usually 
presented in an oversimplified manner in order that 
full attention may be given to the significant fact 
that decision-making most often requires a collec- 
tion of figures that differ from those that are ap- 
propriate for purposes of income determination 
and inventory valuation. In pursuing this line of 
emphasis, the circumstances of the make or buy 
decision under consideration are usually void of 
any consideration of the uncertainty that typically 
surrounds the decision-making process in real 
situations. The purpose of this investigation is to 
add an uncertainty dimension to the typical make 
or buy decision analysis. A hypothetical example is 
given so as to demonstrate this extension of the 
make or buy decision analysis. This analysis might 
be applicable to the water area where uncertainty 
in both demand, supply and investment decisions is 
a prominent factor. (Loeb-Rutgers) 

W70-03826 


INVESTMENT RETURNS BEFORE AND AFTER 
TAX 

Michigan Univ., Ann Arbor. 

Harry Benford. 

The Engineering Economist, Vol 10, No 4, p 1-16, 
Summer 1965. 16 p. 


Descriptors: *Profits, *Taxes, *Costs, Investment, 
Operating costs, Interest rate, Financing, Loans, 


Depreciation, Economics, Cost repayment, 
Capital. 
Identifiers: *Corporations, *Rate of return, 


Disposal value, Equity capital, Fast write-off. 


This article attempts to explain the influence of the 
corporate profits tax on levels of profitability and 
the annual cost of capital. This topic should be of 
interest to the water resource planner due to the 
corporate structure of many water utilities and the 
effects of the tax as felt throughout the entire 
economy, (i.e. through changes in the price of 
capital). The author considers a simple case where 
the depreciation period for taxes equals the life of 
the investment, the investment is all equity capital 
and there is a negligible disposal value. He then 
moves on to the case where the depreciation period 
for taxes may be shorter than the probable useful 
life of the investment and the investment is raised 
throughout a bank loan. The last case studied is 
that where the depreciation period exceeds the 
loan period. The author concludes with some nu- 
merical examples to illustrate the concepts 
developed. (Murphy-Rutgers) 

W70-03827 


MAXIMUM PROSPECTIVE VALUE 
CRITERION, 

Stanford Univ., Calif. 

R. V. Oakford, and G. J. Theusen. 

Engineering Economist, Vol 13, No 3, p 141-164, 


Spring 1968. 24 p, 9 tab, 10 ref. 


Descriptors: *Investment, *Engineering, 
*Economics, *Growth rate, *Costs, Budgeting, 
Decision making, Computers, Discount rate, 
Economic evaluation, Marginal utility, Dividends, 
Value, Time, Optimization, Capital, Data gathering 
revenue. 

Identifiers: *Prospective value, *Opportunity costs, 
Capital budget, Expectations, Cash flows, Dispur- 
sements, Receipts, Incomplete information. 


This article analyzes the logic of the capital budget 
decision in two different situations. In both cases 
the decision-maker has full knowledge of his cur- 
rent investment opportunities. In one case he also 
knows his future investment opportunities, while in 
the other he only knows his expectations about 
these future opportunities. The article presents a 
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discussion of the capital growth (or discount) rate 
that should be used in determining whether a mar- 
ginal increment of investment should be accepted 
or rejected. The discussion results in the presenta- 
tion of a capital-budgeting decision criterion called 
the Maximum Prospective Value Criterion. This 
criterion is designed to select the investments that 
have maximum prospective value to the decision- 
maker, given the information he has at hand. This 
goal is a general one in public investment decisions 
including water resource projects. Accordingly, 
researchers in water investment decision analysis 
will be interested in this article. (Murphy-Rutgers) 
W70-03828 


ON SUBSIDIES TO SPEED THE RATE AT 
WHICH TECHNOLOGIES ARE DEVELOPED, 
Office of the Secretary of the Treasury, Washing- 
ton, D.C. 

Laurance C. Rosenberg. 

Engineering Economist, Vol 12, No 1, p 1-21, Fall 
1966. 21 p, | tab, 3 fig, 9 ref. 


Descriptors: *Government, ‘*Research and 
development, *Water desalting, *Technology, 
Profits, Budgeting, Investment, Financing, Op- 
timization, Correlation, Costs, Prices, Capital cost, 
Loans, Interest rate. 

Identifiers: *Subsidies, *Isotechnology curves, In- 
vestment criteria, Social optimum, Rate of return. 


The direct financing, by the U S Government, of 
the technology of water-desalting devices is largely 
responsible for its rapid development. This and 
other cases mentioned are areas where government 
sponsors R and D almost completely and the 
technology is almost wholly utilized by the private 
sector. This paper explores an R and D investment 
decision model with the aim of determining the im- 
pact on its variables of some possible subsidy 
methods that might be used to induce an increased 
rate of development of specific technologies by 
private industry. The author constructs a profit- 
maximizing model for R and D investments, using 
capital-budgeting theory as its basis. Its implication 
for subsidy methods of the government are 
discussed and the impact of these methods, when 
investment criteria other than the profit maximiz- 
ing model is used, are mentioned. The importance 
of government subsidies in water resource develop- 
ment should make this article useful to the water 
resources investigator. (Murphy-Rutgers) 
W70-03830 


IS RESOURCE ECONOMICS UNORTHODOX, 
Resources for the Future, Inc., Washington, D.C. 
Orris C. Herfindahl. 

Journal of Soil and Water Conservation, Vol 24, 
No 1, p 10-11, Jan-Feb 1969. 2 p. 


Descriptors: Economics, Political aspects, Natural 
resources, Resource allocation, Demand, Cost- 
benefit analysis, Decision making. 
Identifiers: *Resource economics. 


The author comments on a paper by Sargent in the 
same journal and argues that the relevant economic 
and political theory is the same for all applied fields 
of economies, of which natural resources may be 
viewed as one. The author contends that the mar- 
ket is the prime resource allocating system for the 
economy including the natural resource area. How- 
ever, the fact that the market will not solve all 
problems is admitted. Often, the pursuit of self-in- 
terest will yield less than desirable results. How- 
ever, it would be wrong to blame the market system 
for these misallocations. Contrary to Sargent’s as- 
sertion, demand can be studied and estimated and 
may possibly suggest procedures that will enable us 
to reap some of the results generated by market 
forces. The ’conventional’ economist working on 
resource problems may sometimes err because he 
does not sufficiently understand the physical and 
biological relationships involved and because he is 
not accustomed to working with problems in which 
benefits and costs external to the decision making 
unit occupy so prominent a place. The remedy is 
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not to abandon conventional economics but to 
learn enough about the problem at hand to apply it. 
This problem is apparent in the water area where 
conventional economic theory must be supple- 
mented in many instances by sociological and 
biological data to improve water resource alloca- 
tion. (Loeb-Rutgers) 

W70-03831 


ON INDEPENDENCE POSTULATES CON- 
CERNING CHOICE, 

Philippines Univ., Manila. 

Jose Encarnacion. 

International Economic Review, Vol 10, No 2, p 
134-140, June 1969. 7 p, 2 fig, 11 ref. 


Descriptors: *Consumption, *Economic evalua- 
tion, *Uncertainty, Maximinzation, Probability, 
Mathematical studies, Decision making, Profits, 
Prices, Value, Marginal utility. 

Identifiers: *Preference ordering, *Independence, 
*Utility function, Sure-thing principle, Strong inde- 
pendence axiom, Impossibility theorem, Lexico- 
graphic ordering. 


This paper argues that the independence postulates 
assumed by Savage, Koopmans, and Arrow are not 
valid when choice is essentially multidimensional. 
Specifically, these postulates are violated by cer- 
tain lexicographic preference orderings which are 
themselves consistent. The author shows that the 
’sure-thing’ principle used by Savage presupposes 
that choice is unidimensional, i.e., representable by 
a real-valued utility function. Koopmans employs a 
postulate similar to Savage’s but the author shows 
that his conclusion regarding zones of impatience is 
not the only possible conclusion and the more cor- 
rect one would be that the utility function is not 
real-valued. The binary choice condition used by 
Arrow is wrong in restricting group choice as a 
function only of individual choices among the alter- 
natives themselves. Due to the importance of un- 
derstanding consumer behavior as it applies to 
water demands this article should be of use to the 
water researcher interested in the basic theoretical 
foundations of demand study. (Murphy-Rutgers) 
W70-03832 


GENERALIZED PRODUCTION FUNCTIONS, 
Chicago Univ., Ill.; and State Univ. of New York, 
Buffalo. 

A. Zellner, and N.S. Revankar. 

The Review of Economic Studies, Vol 36, No 106, 
p 241-250, Apr 1969. 10 p, 2 tab, 10 ref, 1 append. 


Descriptors: Average costs, Return to scale. 
Identifiers: *Generalized production function, 
Elasticity of substitution, Output, Average cost 
curves, Labor’s share, Maximum likelihood esti- 
mate. 


In this paper generalized production functions 
(GPF’s) are introduced where the generalization 
referring to what is assumed about not only the 
elasticity of substitution but also the behavior of 
the returns to scale. That is, given a neo-classical 
production function with a given elasticity of sub- 
stitution (constant or variable), it is shown how this 
function can be transformed to yield a neo-classical 
GPF with the same elasticity of substitution and 
with the returns to scale variable and satisfying a 
preassigned relationship to the output level. For ex- 
ample, a GPF may have a constant elasticity of sub- 
stitution and returns to scale which diminish in a 
preassigned fashion with the level of output. This 
contrasts with many current production functions 
used in applied studies which assume the same 
returns to scale at all levels of output. Since returns 
to scale may be different at different scales of 
operation, GPF may be useful in analyzing data 
relating to production. Production functions are 
often estimated in the water research area and as 
such, the GPF analysis may prove to be applicable 
to water problems. (Loeb-Rutgers) 

W70-03833 


A COST MODEL FOR COASTAL SHIPPING, A 
NORWEGIAN EXAMPLE, 

Institute of Transport Economy, Oslo (Norway). 

B. Foss. 

Journal of Transport Economics and Policy, Vol 3, 
No 2, p 195-221, May 1969. 27 p, 4 fig, 5 tab. 


Descriptors: Ships, Costs, Competition, Return, 
Fuels, Oil, Maintenance, Claims, Insurance, 
Capital costs, Indirect costs, Investment. 2 

Identifiers: *Cost model, *Coastal shipping, Air 
service, Road service, Passenger ships, Cargo ships, 
Cargo handling costs, Port dues. 


The sea has always been a natural route for com- 
minications for Norway. However, the importance 
of sea transport is gradually being eroded. Exten- 
sive road building in the coastal districts is enabling 
bus service to replace the shorter shipping routes, 
while the longer ones are threatened by competi- 
tion from the air. Coastal shipping includes 
scheduled services, ferries and tramp traders. This 
article analyzes the economics of the scheduled 
shipping services and develops cost-performance 
relationships for both construction and operating 
costs of modern ships. It also considers how far sea 
transport can hold its own against road and air 
competition. This discussion will be relevant to 
water areas such as the Great Lakes as well as the 
coastal United States. (Loeb-Rutgers) 

W70-03834 


THE IMPACT OF INDUSTRIAL LINKAGES ON 
GEOGRAPHIC ASSOCIATION, 

North Carolina Univ., Chapel Hill. 

Charles E. Richter. 

Journal of Regional Science, Vol 9, No 1, p 19-28, 
Apr 1969. 10 p, 1 tab, 17 ref. 


Descriptors: Employment, Correlation analysis, 
Statistical methods. 

Identifiers: *Industrial linkages, *Geographical as- 
sociation, External economics, Industrial location, 
Coefficient of correlation. 


The external economies associated with industrial 
linkages have frequently been cited as possible 
causes of economic agglomeration and the uneven 
geographic distribution of economic activities. It is 
often asserted that industries locate near their prin- 
cipal markets of sources of materials because high 
initial transport rates usually discourage inter- 
mediate locations. Also advantages in communica- 
tions encourage important buyers and sellers to 
locate in geographic proximity. Nevertheless, 
because of the lack of data and the difficulty of 
separating out the linkage effect on industrial loca- 
tion, no studies have effectively measured the im- 
portance that industrial linkages may have on geo- 
graphic association between industries. The pur- 
pose of this paper is twofold: (1) a new and better 
measure of geographic association is developed, 
and (2) the measurement is used to evaluate the 
importance of linkages on the locations of manu- 
facturing activities. An extension of the topic of 
this paper might provide insights in the problem of 
industrial location and its relation to water supply 
and conditions. (Loeb-Rutgers) 

W70-03835 


THE DYNAMIC PROGRAMMING APPROACH 
TO WATER-RESOURCES DEVELOPMENT, 
California Univ., Los Angeles. 

Warren A. Hall, and Nathan Buras. 

Journal of Geophysical Research, Vol 66, No 2, p 
517-520, Feb 1961.4 p, 11 ref. 


Descriptors: *Economics, *Optimization, *Water 
resource development, *Dynamic programming, 
Benefits, Water resource allocation, Mathematical 
studies, Rivers, Multipurpose projects, River 
development, Water supply, Prices, Reservoirs, 
Computers, Irrigation, Flood control. 

Identifiers: *Economic returns, Viable alternatives. 


The author blames the present poor state of affairs 
in river development to the inability of those 
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responsible to consider the large numbers of alter- 
natives with precision. He proposes dynamic pro- 
gramming as a way in which calculations can be 
reduced to a form which is readily handled by a 
computer in a relatively short time and one in 
which optimum policy is computed for every possi- 
ble level of resource development. In this paper 
dynamic programming is applied to the optimizing 
process to permit determination of the ‘optimum 

policy over a very broad range of alternatives. The 
solution arrived at provides the optimum allocation 
of the water resource. The author states that this 
method may be used on all tractable portions of the 
individual problems in order to increase the 
economic returns. (Murphy-Rutgers) 

W70-03836 


SOCIOECONOMIC STATUS: A RE-EXAMINA- 
TION OF ITS DIMENSIONS, 

Columbia Univ., New York. 

Jerome B. Gordon. 

The Journal of Human Resources, Vol 4, No 3, p 
343-359, Summer 1969. 17 p, 7 tab. 


Descriptors: Regression analysis, Welfare, Costs, 
Performance, Age, Income, Employment, Labor 
supply. 

Identifiers: *Socioeconomic status, Cobb-Douglas 
production function, Social welfare, Intensity of 
skill preparation, Educational attainment, Census 
SES score, Duncan SES score, GED/SVP code. 


It is the author’s contention that social scientists 
are going to be hard put to develop adequate mea- 
sures of effectiveness or criteria for choosing 
amongst alternative programs dealing with max- 
imizing social welfare and well-being, or minimiz- 
ing the costs associated with their delivery. Criteria 
of choice or measures of effectiveness must be 
transformations of measures of performance, not 
the measures of performance themselves. Although 
one cannot obtain ideal measures of effectiveness, 
one is not prevented from developing and applying 
approximate measures. The purpose of this paper is 
to present some empirical work in the direction of 
devising a new index of socioeconomic status and 
its impact on weighting the components of such an 
index of socioeconomic status. Multiple regression 
analysis is used to develop a Cobb-Douglas produc- 
tion function for estimating socioeconomic status. 
Socioeconomic variables have proven to be signifi- 
cant in studies pertaining to the demand for out- 
door recreation facilities and other water uses. As 
such, this article might prove helpful in further stu- 
dies peas to this section of water analysis. 
(Loeb-Rutgers) 

W70-0383 


THE OPTIMALITY OF LOCAL SUBSIDIES IN 
REGIONAL DEVELOPMENT PROGRAMS, 
West Virginia Univ., Morgantown. 

Carl W. Hale. 

The Quarterly Review of Economics and Business, 
Vol 9, No 3, p 35-50, Autumn 1969. 16 p. 


Descriptors: *Optimization, *Regional analysis, 
*Economics, Interest rate, Taxes, Marginal cost, 
Financing, Capital investment, Government sup- 
ports. 

Identifiers: *Local subsidies, Unemployment, 
Minimum wage, Subsidization, Rate of discount. 


The concept of local subsidies to private industry is 
examined. The author wishes to examine three as- 
sumptions: (1) that such subsidies act as a foil to in- 
stitutional impediments to market adjustments; (2) 
that the subsidies actually attract new firms or 
branch plants to the community offering; and (3) 
that no national or regional repercussions of a seri- 
ous nature result from such practices. The applica- 
bility of benefit-cost analysis in attempting to mea- 
sure the rate of return of such subsidies, is also ex- 
amined. The use of regional economic analysis in 
water development studies along with the applica- 
bility of the benefit-cost techniques to water 
resources make this article of interest to the water 
resource planner. The author shows that optimal 


decisions made with regard to regional develop- 
ment programs cannot be made at the community 
level through the unrestricted use of local sub- 
sidies. (Murphy-Rutgers) 

W70-03838 


PRODUCTION, CONSUMPTION, AND EXTER- 
NALITIES, 

Resources for the Future, Inc., Washington, D.C. 
R. V. Ayres, and A. V. Kneese. 

American Economic Review, Vol LIX, No 3, i) 
282-297, June 1969. 16 p, 1 fig, 1 tab, 31 ref. 


Descriptors: *Economic analysis, *Industrial 
production, Equilibrium, Pollution, Input-output 
analysis, Inventory, Natural resources, Water 
resource development, Taxes, Investment, Trans- 
portation, Sewage disposal, River flow, Wastes, 
Streams, Public health. 

Identifiers: *Water residuals, *Production, *Con- 
sumption, * Welfare economics, *Externalities. 


This article proposes that the externalities as- 
sociated with the disposal of residuals resulting 
from the consumption and production processes 
have an economic significance which increases 
with economic development. Consequently, the 
ability of the ambient environment to receive and 
assimilate them in an important natural resource of 
increasing value. Such externalities cannot be 
properly dealt with by isolating environmental 
media such as water. Restrictions such as taxes are 
essential in an environmental quality management 
program, but must be used in conjunction with 
public investment programs, transportation 
systems, sewage disposal and river flow regulations. 
To attain this end, this article presents a model 
designed to develop improved measures of external 
costs and systematic methods of forecasting emis- 
sions of external-cost producing residuals, the 
technical and economic tradeoffs between them 
and the effects of the recycle on environmental 
quality. Due to its direct application to water this 
model has important implications for water 
research methods dealing with evaluations of water 
pollution control programs. (Murphy-Rutgers) 
W70-03843 


INSTITUTIONAL FACTORS AFFECTING 
LAND AND WATER DEVELOPMENT, LOWER 
RIO GRANDE VALLEY, TEXAS, 

Texas A and M Univ., College Station. 

Warren L. Trock. 

Water Resources Research, Vol 5, No 6, p 1364- 
1366, Dec 1969. 3 p, 1 ref. OWRR Project No B- 
025-TEX. 


Descriptors: *Water resources development, *In- 
stitutional constraints, *Water law, *Water rights, 
*Rio Grande, Land management, Water manage- 
ment (Applied), Political constraints. 

Identifiers: Lower Rio Grande Valley (Tex). 


Among the many institutional factors that com- 
plicate land and water development in the lower 
Rio Grande valley are (1) uncertainties in water 
rights, (2) a proliferation of special districts, (3) in- 
appropriate water management policies among dis- 
tricts, and (4) numerous governmental entities in- 
volved in planning and administering water 
resources. It is recommended that the people of the 
valley urge and facilitate an early adjudication of 
rights. Improvements in irrigation and drainage 
could be achieved by reorganizing the special dis- 
tricts. A master district for the three-county are 
may be a logical alternative to the many districts 
that now exist. Rehabilitation of irrigation systems, 
including installation of water meters, will con- 
tribute to the management of water supplies. (K- 
napp-USGS) 

W70-03865 


USES OF MATHEMATICAL MODELS IN 
WATER QUALITY CONTROL STUDIES: 
CHAPTER IV, A 
Northeastern Univ., Boston, Mass. Dept. of Civil 
Engineering. 
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For primary bibliographic entry see Field 05B. 
W70-03934 


COST, PRECISION, AND VALUE RELATION- 
SHIPS OF DATA COLLECTION AND DESIGN 
ACTIVITIES IN WATER DEVELOPMENT 
PLANNING, 

California Univ., Berkeley. Hydraulic Lab. 

For primary bibliographic entry see Field 04B. 
W70-03938 


STRATEGY FOR MICHIGAN WATER 
RESOURCES MANAGEMENT: A SYSTEMS AP- 
PROACH, 

Technology Planning Center, Inc., Ann Arbor, 
Mich. 

James C. Kellogg. 

Technology Planning Center, Inc, Ann Arbor, 
Mich, 1966. 87 p, 7 fig, 10 ref, 3 append. 


Descriptors: *Water resources development, 
*Systems analysis, *Models, *Michigan, *Decision 
making, *Water demand, Water supply, Interstate, 
Technology, Programs, Costs, Benefits. 


The study presented a strategy for optimum 
management of Michigan State Water Manage- 
ment. Using a systems analysis approach the strate- 
gy was developed as an outline for a Comprehen- 
sive Master Plan (CMP). The outline was divided 
into four steps: (a) the roles and responsibilities of 
Michigan State in water management were defined 
as either regional, multi-state, inter-regional, in- 
terstate or intrastate; (b) elements of water 
resource management, i.e., demands for water 
resources, water resource supply, technology that 
could be applied to the water resources problem, 
and the management capabilities available, were 
defined; (c) a Comprehensive Master Plan model 
was established for Michigan water resource objec- 
tives; and (d) alternative programs were presented, 
providing as much information as possible on their 
costs and benefits to those who make state water 
resource decisions. (Thiuri-Cornell) 

W70-03944 


DESIGN AND COST OF ION-EXCHANGE SOF- 
TENING FOR A 50-MGD SEA-WATER 
EVAPORATION PLANT, 

California Univ., Berkeley. Sea Water Conversion 
Lab. 

For primary bibliographic entry see Field 03A. 
W70-03945 


BIOSTIMULATION AND TOXICITY CRITERIA 
AND APPLICATIONS IN DESIGN--PRESENT 
PRACTICE AND FUTURE POSSIBILITIES, 
Engineering-Science, Inc., Oakland, Calif. 

Philip N. Storrs. 

Proceedings of the Eutrophication-Biostimulation 
Assessment Workshop, June 19-21, 1969, Califor- 
nia Univ, Berkeley, Sanitary Engineering Research 
Lab and National Eutrophication Research Pro- 
gram, Corvallis, Ore, Pac Northwest Water Lab, p 
222-226. 


Descriptors: *Eutrophication, *Toxicity, *Water 
quality, *Design criteria, *Planning, *Forecasting, 
Analytical techniques, Physiological ecology, Min- 
nesota, Bioassays, Growth stages, California, 
Benthos, Nutrients, Agricultural wastes, Algae, 
Water pollution effects, Plankton, Municipal 
wastes, Industrial wastes, Fish. 

Identifiers: *Biostimulation, *Design applications, 
*Water quality criteria, Growth response, National 
Water Quality Lab, Duluth (Minn), University of 
California, Berkeley (Calif), Community structure, 
San Francisco Bay-Delta Program, Relative toxici- 
ty, Species diversity indices, San Francisco Bay, 
Environmental stresses, Relative biostimulant con- 
tent, Median lethal tolerance limits. 


Problems of water quality management are becom- 
ing increasingly complex due to constantly chang- 
ing criteria. Numbers of criteria increase as does 
possibility of expressing them quantitatively. The 
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problem is also complicated by increasing diversity 
of water uses. Current research efforts in biotoxici- 
ty and biostimulation are directed toward un- 
derstanding of mechanisms involved, and develop- 
ing or improving control methods. That bioassays 
of toxicity suffer from defects is acknowledged and 
attempts to circumvent these deficiencies have in- 
cluded assessment of various sublethal organismic 
responses, development of longer tests over total 
life history of various organisms, and determination 
of effects on structure of biological communities. 
Recent studies have introduced the concept of 
Relative Toxicity (RT), defined as volume flow 
rate of a discharge divided by its 48-hour median 
lethal tolerance limit, developed by bioassays. 
Analogizing with studies of biotoxicity suggests a 
program of biostimulation study in specific receiv- 
ing waters, which involves identification of poten- 
tial biostimulant sources; bioassays of growth of in- 
digenous algae under conditions simulating en- 
vironment; development of parameter, Relative 
Biostimulant Content (RBC), analogous to RT; 
determining in situ growth and biomass of algal 
populations; sampling and calculating RBC of 
receiving waters; determining relationship between 
RBC and population changes. (See Vol 3, No 7, 
Field 5C, entry W70-02775). (Eichhorn-Wiscon- 
sin) 

W70-03982 


THE WATERSHED AS AN 
PLANNING, 

Tennessee Valley Authority, Knoxville. Div. of 
Agricultural Relations. 

Fletcher E. Riggs. 

In: Economics of Watershed Planning, p 59-67, 
Iowa State University Press, Ames, 1961.9 p, 1 fig. 


ENTITY FOR 


Descriptors: *Watersheds, *Planning, Water 
resources, Tennessee River, River basins, 
Drainage, Benefits, Costs, Flood control. 

Identifiers: _*Watershed planning, Regional 


economic development, Physical characteristic, 
Watershed problems. 


Watershed planning has been primarily concerned 
with narrow purposes of land and water resources 
development. In a few instances these objectives 
have been broader. The Tennessee River 
watershed has provided the geographic context for 
a broad program of regional economic develop- 
ment. However, the focus in this paper is on the 
usefulness of the watershed in planning for the 
development of land and water resources. The 
author discusses the physical characteristics of the 
watershed, watershed problems, and the entity for 
land and water resources planning. The author con- 
cludes that the form of organization for basin-wide 
planning and for unification of activities in the 
watershed should be of the river basin type. (See 
Vol 2, No 14, Field 6B, entry W69-05718). (Loeb- 
Rutgers) 

W70-03987 


COMMENT ON, ’THE WATERSHED AS AN EN- 
TITY FOR PLANNING’, 

Kentucky Univ., Lexington. 

John C. Redman. 

In: Economics of Watershed Planning, p 68-69, 
Iowa State University Press, Ames, 1961.2 p. 


Descriptors: *Watersheds, *Planning, Flood con- 
trol, Costs, Benefits, Size. 
Identifiers: Optimum size, Public Law 566. 


The question of determining the optimum size 
watershed is brought up by the author. The author 
further suggests the examination of the hypothesis 
that as a watershed becomes larger, it loses (or 
gains) some claim as the appropriate entity for 
planning. As watersheds increase in size, social, 
political, and economic institutions may become 
more important. If so, more concern should be ex- 
pressed for other entities, such as a trade or market 
area. Watershed plans must be coordinated with 
market plans; often they must be planned simul- 
taneously. Such an arrangement brings together a 
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group, with similar backgrounds and problems, 
who have common goals. The whole community 
should understand the proposal if the project is to 
be effective. The author suggests that Riggs should 
have mentioned the influence of purpose and the 
level of desired flood protection. Like Riggs, the 
author favors a river basin type of development but 
only under special conditions. Because of organiza- 
tional problems, the author is inclined to think that 
the small watershed has more to contribute than 
Riggs had indicated. (See Vol 2, No 14, Field 6B, 
entry W69-05718). (Loeb-Rutgers) 

W70-03988 


COMMENT ON, ’MESHING WATERSHED 


DEVELOPMENT WITH’ RIVER_ BASIN 
DEVELOPMENT’, 

Michigan Univ., Ann Arbor. 

Lyle E. Craine. 


Economics of Watershed Planning, p 84-86, lowa 
State University Press, Ames, 1961.3 p. 


Descriptors: *Watersheds, Planning, River basin, 
Cost-benefit analysis. 

Identifiers: Guiding ideas, Waterservices, Water 
production planning, Meshing. 


The author suggests several specific concepts 
which may provide guides in designing relation- 
ships between watershed development, river basin 
development, and planning. First, the integrity of 
the drainage basin as a development unit is invio- 
late only if the basin is viewed as a production 
facility for water services. Second, the problem is 
to determine the extent and methods of articulating 
water production planning with comprehensive 
planning, rather than to force one to absorb the 
other. Third, the extent and method of articulation 
will differ in different situations, and a major deter- 
minant will be the expressed need that motivates a 
drainage basin development. The author then 
postulates several types of situations. Fourth, the 
problem of meshing watershed and river basin 
development, like that of relating water develop- 
ment to comprehensive planning, also calls more 
for articulation than for integration. Fifth, the con- 
cepts of benefit-cost analysis must be extended 
beyond the calculus of efficiency. (See Vol 2, No 
14, Field 6B, entry W67-05718). (Loeb-Rutgers) 
W70-03989 


SURVEYS OF ECONOMIC THEORY, 
RESOURCE ALLOCATION, VOLUME III. 


London, England, Macmillan and Co Limited, 
1966. 207 p. 


Descriptors: *Resource allocation, Economics, 
Decision making, Operations research, Cost- 
benefit analysis. 

Identifiers: *Economic theory, Linear theory, 
Household behavior. 


The surveys printed within this volume have been 
produced by the American Economic Association 
and the Royal Economic Society. The purpose of 
such a volume is to make the literature pertaining 
to the advances in theories in economics more 
reasily available to students, research-workers and 
teachers. The topics included in this volume are: 
theories of decision making, operations research, 
linear theory, research on household behavior, and 
cost benefit analysis. These subjects have been 
found to be useful tools in the water area and this 
book provides the researcher with a useful summa- 
ry and bibliography in the areas examined. (See 
also W70-03991 thru W70-03994). (Loeb-Rut- 


gers) 
W70-03990 


THEORIES OF DECISION-MAKING IN 
ECONOMICS AND BEHAVIORAL SCIENCE, 
Carnegie Inst. of Tech., Pittsburgh, Pa. 

Herbert A. Simon. 

Surveys of Economic Theory, Resource Allocation, 
Vol III, p 1-28, Macmillan, London, England, 
1966. 28 p, 71 ref. 


making, *Economics, 


Descriptors: *Decision ni 
Behavior, Probability, 


*Psychological aspects, 
Computers, Risks. 2A 
Identifiers: Behavioral science, Utility, Empirical 
studies, Normative applications, Binary choice ex- 
periment, Probabilistic preferences, Satisfying, 
Maximizing, Business behavior, Game theory, Bar- 
gaining, Expectations. 


The role of psychology in the realm of economics is 
discussed. As the complexity of man’s environment 
increases we need to know more and more about 
the mechanisms and processes that economic man 
uses to relate himself to that environment and 
achieve his goals. How close we wish to interweave 
economics with psychology depends on the range 
of questions we wish to answer and our assessment 
of how far we may trust the assumptions of static 
equilibrium as approximations. In both the theory 
of utility and its application to choice under uncer- 
tainty (as well as in consumer saving and spending) 
and in the macroeconomic sector (where one at- 
tempts to understand the process of making busi- 
ness decisions) notions of adaptive and satisfying 
behavior are challenging the classical picture of the 
maximizing entrepreneurs. Psychologists and 
economists have been applying a wide variety of 
approaches to the study of the formation of expec- 
tations. The author suggests that as economics 
finds it more and more necessary to understand and 
explain disequilibrium as well as equilibrium, it will 
find an increasing use for the digital computer for 
communication with psychology and sociology. 
The ideas of expectations and uncertainty play an 
important role in water demand and investment 
decisions. This article is relevant to the water area 
by reviewing the multidiscipline activity in areas 
traditionally considered economic in nature. (See 
W70-03990) (Loeb-Rutgers) 

W70-03991 


RESEARCH ON HOUSEHOLD BEHAVIOR, 
Illinois Univ., Urbana. 

Robert Ferber. 

Surveys of Economic Theory, Resource Allocation, 
Vol Ill, p 114-154, Macmillan, London, England, 
1966. 41 p, 170 ref. 


Descriptors: Income analysis, Economics, Income, 
Expenditures, Decision making. 

Identifiers: *Household behavior, Spending, Sav- 
ing, Absolute income hypothesis, Relative income 
hypothesis, Socioeconomic characteristic, Expec- 
tations, Asset holdings. 


The purpose of this paper is to survey the main em- 
pirical research of recent years on household 
behavior. Although the emphasis is on empirical 
work the principal theoretical developments are 
also reviewed. The article relates to consumer 
behavior at the microeconomic level. Although 
various parts of the discussion present the problems 
of aggregation and of macroeconomic relations, 
comprehensive coverage of these areas is outside 
the present article. Furthermore, the emphasis is on 
spending and saving behavior rather than on the in- 
come or other economic or non-economic 
behavior aspects of the consumer. At the same time 
this article transcends the usual boundaries of 
economics, to cover the growing importance of 
other disciplines in this area, particularly market- 
ing, sociology and psychology. This article would 
be relevant to the water area for studies analyzing 
consumer demand for water. (See W70-03990). 
(Loeb-Rutgers) 

W70-03994 


WATER RESOURCES MANAGEMENT AND 
PUBLIC POLICY. 
Washington Univ., Seattle. 


Edited by Thomas H. Campbell and Robert O. SyI- 


vester. Seattle, University of Washington P. 
1968. 253 p. . Sere ee 


Descriptors: *Water quality, *Water resource 
development, Population, Pollution, Water supply, 
Economics, Waste disposal, Natural resources, Re- 
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gional analysis, Fisheries, Management, Govern- 
ment, Water transfer, Cost-benefit analysis, Sur- 
face water, Economic efficiency, Economic feasi- 
bility, Legal aspects, Model studies, Hydrology, 
Aquifer, Lakes, Industrial wastes, Water law, 
Water resource planning. 

Identifiers: Agricultural production, Land develop- 
ment, Public policy. 


This book is an attempt to outline, for laymen, 
academicians, legislators, and the public, many of 
the relevant issues that should be considered in the 
management of water resources. It is based on 
papers prepared by the numerous contributors on 
the problems involved in water quality and water 
supply. Project analysis and agricultural demand 
for water in the West is discussed as well as the 
development of surface waters of California’s Cen- 
tral Valley; using benefits and economic efficiency 
as the yardstick. The concept of benefit-cost is then 
examined in detail. Several papers emphasize the 
need for research and tell of some results on the 
Columbia River and the Pullman-Moscow aquifer. 
The methodology of establishing water-quality 
standards is examined, the economics of the 
problem discussed and an empirical example is pro- 
vided. The techniques of receiving-water monitor- 
ing are presented, along with the industrial views 
about pollution. (See also W70-03996 thru W70- 
04000). (Murphy-Rutgers) 

W70-03995 


WATER FOR WESTERN FEDERAL IRRIGA- 
TION PROJECTS, 

Washington State Univ., Pullman. 

For primary bibliographic entry see Field 03F. 
W70-03996 


WATER RESOURCE DEVELOPMENT IN 
CALIFORNIA: THE COMPARATIVE EFFI- 
CIENCY OF LOCAL, STATE AND FEDERAL 
AGENCIES, 

California Univ., Berkeley. 

For primary bibliographic entry see Field 04A. 
W70-03997 


THE ECONOMICS OF AGRICULTURAL 
WATER USE, 

Washington Univ., Seattle. 

Gardner Brown. 

Water Resources Management and Public Policy, 
Seattle, University of Washington Press, p 30-43, 
1968. 14 p, 15 ref. 


Descriptors: *Irrigation, Economic analysis, *Op- 
timization, Cost-benefit analysis, Pricing, Govern- 
ment, Demand, Water supply, Water transfer, 
Economic efficiency, Bonds, Government sup- 
ports, Social aspects, Water law, Marginal cost, 
Profits, Economic evaluation. 

Identifiers: *Water agencies, *Externalities. 


Water is another input or factor of production 
which the farmer, acting as the firm, employs to 
produce an output or combination of outputs. 
Some examples of the application of economic 
analysis are given, but the economists’ assumptions 
underlying the analysis are not always fulfilled. An 
account of these complications and the steps which 
are being taken to overcome them is presented in 
the paper. The author then examines the policies of 
the Bureau of Reclamation as well as their con- 
sequences from the viewpoint of economic theory. 
A brief discription of the pricing policies associated 
with the California State Water Project is then pro- 
vided and a comparison made between the prac- 
tices of the Bureau of Reclamation and the Califor- 
nia Department of Water Resources. The author 
concludes with an evaluation of the need for care- 
ful and imaginative economic analysis to estimate 
the magnitudes and distribution of costs and 
erat Perna hen competing water policy 
choices. (See 5 Murphy- 

W70-03998 ogg 


BENEFIT-COST ANALYSIS: A CRITERION 
FOR SOCIAL INVESTMENT, 

Stanford Univ., Calif. 

Robert C. Lind. 

Water Resources Management and Public Policy, 
Seattle, University of Washington Press, p 44-64, 
1968. 21 p, 9 ref. 


Descriptors: *Cost-benefit analysis, *Economic 
evaluation, *Social aspects, *Water resource 
development, Social welfare, Economic efficiency, 
Income, Regional analysis, Prices, Profits, Capital, 
Decision making, Discount rate, Economics, Irriga- 
tion, Government, Consumption, Interest rate, 
Flood control, Demand. 

Identifiers: *Social investment, Time preference. 


The general procedure of benefit-cost analysis is 
outlined and the rationale behind the procedure is 
explained. The desired measure of benefits and 
costs is discussed, as are the conditions under 
which market prices can be used in measuring 
benefits and costs. The relationship between the 
benefit-cost criterion and economic efficiency is 
brought out and the relation of the benefit-cost to 
profitability criterion is discussed. The special 
characteristics of social investment are then 
developed as are the difficulties that these charac- 
teristics create for the measurement of benefits and 
costs. The problem of incorporating risk in the 
decision rule is discussed in connection with the so- 
cial rate of discount. The last section presents con- 
ditions under which benefit-cost analysis may be 
applied and points out several cases where market 
imperfections may complicate the problem of mea- 
suring costs and benefits. As an area of social in- 
vestment where benefit-cost analysis is important, 
water resource development depends on the appli- 
cation of these principles and the author presents 
several examples of their application in the water 
area. (See W70-03995) (Murphy-Rutgers) 
W70-03999 


ECONOMIC ANALYSIS IN WATER QUALITY 
MANAGEMENT, 

Washington Univ., Seattle. 

James A. Crutchfield. 

Water Resources Management and Public Policy, 
Seattle, University of Washington Press, p 129-138, 
1968. 10 p. 


Descriptors: *Waste disposal, *Economic analysis, 
*Cost minimization, Statistics, Water quality, 
Management, Economic efficiency, Demand, 
Water supply, Pollution, Costs, Benefits, Risks, 
Government, Decision making, Economic feasibili- 
ty. 
Tentifiors *Private costs, *Social costs, Uncer- 
tainty. 


The principals underlying optimal and suboptimal 
systems of water-quality management is discussed. 
Examination is also conducted on the effects of the 
divergence of private and social costs and benefits 
in water use as well as the complications in- 
troduced by technological economies of scale in 
waste disposal. The contribution of economic anal- 
ysis to water quality management in the handling of 
risk and uncertainty is discussed along with the 
roblem of the extent to which the uses impaired 
é water-quality degradation are of the types most 
difficult to measure in economic terms. These dif- 
ficulties, coupled with the wide areas of incomplete 
knowledge of highly variable physical parameters, 
suggest that water-quality management must in 
practice be limited to suboptimal systems designed 
to minimize aggregate waste-disposal costs subject 
to one or more constraints. (See W70-03995) 
(Murphy-Rutgers) 
W70-04000 


AN ACTIVITY ANALYSIS OF NON-STRUC- 
TURAL PLAIN MANAGEMENT ALTERNA- 
TIVES: CHAPTER IV, 
Wisconsin Univ., Madison. 
Center. ‘ 
For primary bibliographic entry see Field 06F. 
W70-04003 


Water Resources 


WATER RESOURCES PLANNING—Field 06 


NATIONAL RIVERS AND HARBORS CON- 
GRESS SUPPORTS A COMPREHENSIVE 
WATER RESOURCES DEVELOPMENT PRO- 
GRAM, 

For primary bibliographic entry see Field 06E. 
W70-04043 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


WATER DEVELOPMENT FUND. 


worn Stat secs 256.280 thru 256.370 (Supp 
yy: 


Descriptors: *Missouri, * Water resources develop- 
ment, * Water allocation (Policy), *Water manage- 
ment (Applied), Municipal water, Legal aspects, 
Legislation, Industrial water, Water storage, Water 
supply, Water resources, Reservoirs, Public utili- 
ties, Federal government, Administrative agencies, 
Water distribution (Applied), Water conservation, 
Water utilization, Project planning, Local govern- 
ments. 


The Missouri Water Development Fund is created 
for the purpose of financing the storage of the mu- 
nicipal and industrial water supply in public works 
projects and in works constructed with federal 
assistance. The Water Resources Board is responsi- 
ble for proper distribution and allocation of the 
state-owned water supply. The Water Resources 
Board may sell or sublet water from storage. The 
Board may, with approval of the General As- 
sembly, sell or sublet water from the municipal and 
industrial water supply to special-benefit users at 
cost. The Water Resources Board, acting on behalf 
of the state, must protect public interests in federal 
reservoirs. (Powell-Florida) 

W70-03770 


MISSOURI FEDERAL WATER PROJECTS 
RECREATION FUND. 

Mo Ann Stat secs 258.500 thru 258.540 (Supp 
1970). 


Descriptors: *Missouri, *Conservation, *Recrea- 
tion, *Water resources development, Legal 
aspects, Legislation, Federal government, State 
governments, Natural resources, Project purposes, 
Projects, Water conservation, Water resources, 
Water utilization, Appropriation, Wildlife conser- 
vation, Fish conservation, Benefits, Federal project 
policy, Reservoirs. 


The Missouri Federal Water Projects Recreation 
Fund is created. Money is appropriated from the 
fund for purposes of paying non-federal costs as- 
sociated with the enhancement of recreation and 
fish and wildlife benefits on federal reservoir lands 
and waters. (Powell-Florida) 

W70-03771 


THE WATER SUPPLY SYSTEM UP TO A.D. 
2001 

Manchester Business School (England). 

Douglas Wood. 

Journal of Industrial Economics, Vol XVIII, No 1, 
p 64-75, Nov 1969. 12 p, 3 tab. 


Descriptors: *Water supply, *Water demand, 
*Costs, *Cost minimization, *Economic feasibility, 
*Demand, *Joint costs, Nuclear energy, Technolo- 
gy, Cost-benefit analysis, Electrical power costs, 
Economics, Water purification, Reservoirs, Water 
distribution, Pricing. 

Identifiers: *Barrage, *Joint production, *Oppor- 
tunity costs, *Social costs. 


The article attempts to deal with the prospective 
water supply deficit for the year 2000. Although 
the example used in this study is the English water 
problem, the techniques and problems studied are 
of general significance for the water resource 
planner. The determinants of the domestic, indus- 
trial and agricultural demand are explained and 
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Water Demand—Group 6D 


estimates made. A number of ways of fulfilling this 
demand are explained along with their feasibility 
from a cost-benefit point of view. It appears that, 
when considering social costs and benefits, a bar- 
rage has a clear advantage over any conventional 
scheme. The problems associated with joint 
production of electricity and water are studied with 
special concentration on allocation of costs. The 
only valid economic technique is to use the oppor- 
tunity cost of securing an equivalent production 
from an alternative source. This method of cost al- 
location is studied and conclusions are reached re- 
garding the most economically feasible method of 
meeting water demand. (Murphy-Rutgers) 
W70-03842 


RETURNS TO SCALE AND COST CURVES, 
Washington Univ., Seattle. 

Lowell Bassett. 

The Southern Economic Journal, Vol XXXVI, No 
2, p 189-191, Oct 1969. 3 p, I fig. 


Descriptors: *Returns to scale, *Costs, *Input-out- 
put analysis, Economics, Cost minimization, Prices, 
Average costs, Mathematical studies, Productivity, 
Economies of scale. 

Identifiers: *Production functions, 
curves, Homogeneous functions. 


Indifference 


The article attempts to clarify some of the confu- 
sion about the relationship between returns to scale 
and per unit economic costs. Increasing returns to 
scale implies that average cost is decreasing; how- 
ever, constant returns permit either constant or 
decreasing per unit costs while the condition of 
decreasing returns is consistent with increasing, 
constant or decreasing average costs. Thus, it is 
shown that knowledge of the slope of the average 
cost curve is not sufficient justification for saying 
anything about returns to scale for the general class 
of production functions. Owing to the importance 
of production functions and costs analysis in water 
resource development, this article should prove 
useful to the water resource planner. (Murphy-Rut- 
gers) 

W70-03844 


6D. Water Demand 


LARGE VOLUME - LONG DISTANCE FRESH 
WATER TRANSFERRAL AS AN ALTERNATE 
TO DESALINATION, 

Hudson Inst., Croton-on-Hudson, N.Y. Economic 
Development Studies Section. 

Basil Candela, Ronald Dagon, John Karlik, and 
Robert Panero. 

Hudson Institute, Croton-on-Hudson, NY, 1968. 
52 p, 22 tab, 6 fig. HI-923/2-P. 


Descriptors: *Arid lands, *Southwest U.S., *Water 
transfer, Desalination, *Mississippi River, Costs, 
Economic feasibility, Aqueducts, Pumping plants, 
Reservoirs, Tunnels, Oklahoma, Texas, New Mex- 
ico, Arizona, Colorado River Basin, Dams, Water 
demand, Evaporation. 

Identifiers: * Arkansas River. 


A preliminary evaluation was made of the transfer 
of Mississippi and Arkansas River water from 800 
to 1600 miles to the southwestern U.S. as an alter- 
native to desalination. The system described would 
use about 10% of the Mississippi flow transferred 
by pumping stations, reservoirs, tunnels and 
aqueducts to Texas, Oklahoma, New Mexico, 
Arizona, and the lower Colorado River use areas. It 
is concluded that such water transfer could be done 
at a cost of 5 to 12 cents per thousand gallons. This 
is substantially lower than estimated desalination 
costs of 20 to 30 cents per 1000 gallons plus costs 
of delivery. The arid areas of the Southwest could 
be dependably and permanently watered by a 
transfer system such as proposed for an investment 
of 5 to 12 billion dollars. The desirability of invest- 
ing in such a large scale system would be dependent 
upon whether the Southwest could develop a de- 
mand for such a volume of water. (Crouse- 
Arizona) 


Field O6—WATER RESOURCES PLANNING 


Group 6D—Water Demand 


W70-03810 


THE WATER-RESOURCE COMMUNICATIONS 
GAP, 

William S. Foster. 

The American City Vol LXXXIV, No 10, p 83-86, 
Oct 1969. 4 p, 9 ref. 


Descriptors: *Water purification, *Economics, 
*Pollution, Aeration, Biological treatment, 
Government supports, Water supply, Water de- 
mand, Desalination, Piping, Water storage popula- 
tion, Management, Costs, Farm wastes, Measure- 
ment, Computers. 

Identifiers: *Mechanical chemical, Agricultural 
pollution, Metering, Water reuse, Chemical pollu- 
tion. 


The author predicts a huge increase in the amount 
of water demand in urban areas based on popula- 
tion predictions. He considers various aspects of 
the prospective problem along with the economic, 
esthetic, and safety factors. The economic feasibili- 
ty of desalting sea water is discussed as well as the 
changes required in above ground storage, piping 
and metering practices. He stresses the necessity 
for improved water quality and describes some of 
the dangers of agricultural pollution. The article 
concludes with a discussion of the low initial but 
high operating costs of the mechanical-chemical 
water purification plants and the necessity of mak- 
ing the public aware of the problem. (Murphy-Rut- 
ers) 
70-03841 


THE WATER SUPPLY SYSTEM UP TO A.D. 
2001 

Manchester Business School (England). 

For primary bibliographic entry see Field 06C. 
W70-03842 


6E. Water Law and Institutions 


THE TIDELANDS CONTROVERSY AND LOUI- 
SIANA’S EXPERIENCE IN THE DISPUTE, 

J. Gremillion. 

In: 1963 Tulane Tidelands Inst, p 77-105, Claitor’s 
Book Store (1963) Baton Rouge, La. 


Descriptors: *Louisiana, *Submerged Lands Act, 
*Tidal waters, *Continental shelf, Federal govern- 
ment, State governments, Coasts, Relative rights, 
Leases, Judicial decisions, Legislation, Legal 
aspects, High water mark, Low water mark, Oil 
fields, Boundary disputes, Gulf of Mexico, Califor- 
nia, Texas, Mississippi, Alabama, Florida, Treaties, 
Littoral. 

Identifiers: Tidal lands, Made lands. 


This report by the Attorney General of Louisiana 
examines the history of the tidelands controversy 
up to May 15, 1962. The controversy is described 
in chronological sequence beginning with Senate 
Joint Resolution 208, 75th Congress ist Sess, 
which although ultimately defeated, proposed to 
declare the bed of the sea within three miles of the 
shore of the United States to be property of the 
federal government. Both the litigation and legisla- 
tion involved in the controversy are outlined with 
emphasis upon the Submerged Land Act of 1953. 
The report discusses: (1) federal leasing in the con- 
tested areas; (2) the placing of lease revenue in es- 
crow by the United States and Louisiana; (3) 
made-land problems; (4) the effect of the Geneva 
Convention; (5) equal boundary legislation; and 
(6) the work of the 1962 Coast Line Committee. A 
glossary defines: tidelands, littoral state, lands 
beneath navigable waters, made-lands, coast line, 
boundaries, continental shelf, inherent sovereignty, 
aramount rights, baseline, and marine league. 
eference is also made to the Norwegian Fisheries 
Case and to the Outer Continental Shelf Lands Act. 
Emphasis is placed upon the Louisiana situation. 
(Marsee-Florida) 
W70-03688 


SHAPING THE LAW OF WEATHER CON- 
TROL, 
V. Ball. 
Yale L J, Vol 58, No 2, p 213-244, Jan 1949. 32 p, 
131 ref. 


Descriptors: *Weather modification, *Legal 
aspects, *Political aspects, *Artificial precipita- 
tion, Cloud seeding, Climatology, Cloud physics, 
Conservation, Droughts, Federal government, 
State governments, Meteorology, Rain, Storms, 
Weather, Water shortage, Water supply, Weather 
forecasting, Flood control, Hurricanes, Hail, 
Lightening, Snowfall. 


In analyzing the legal problems involved in artificial 
modification or control of the weather, this article 
discusses: (1) scientific advances in weather 
modification and their possible application; (2) 
storm modification including thunderstorms, hail, 
lightening, snowstorms and hurricanes; (3) water 
storage and drought alleviation; (4) prevention of 
freezing rain, sleet and glaze; (5) cloud and fog 
dispersal; (6) forest fires; (7) flood control; (8) 
military uses; (9) classes of legal disputes arising 
from weather modification; (10) criminal prosecu- 
tion and similar statutory penalties; (11) tort liabili- 
ty; (12) discovery, proof and causation; (13) 
government conduct in the area; (14) security 
restrictions on weather experiments; (15) claims of 
property in weather phenomena; and (16) water 
rights. A program for action for solution of the 
legal problems relating to weather control and ex- 
perimentation deals with: (1) temporary preven- 
tion of irresponsible activity; (2) government-spon- 
sored activity; (3) government authority; (4) 
government liability and waiver of immunity; and 
(5) authority to indemnify government contractors 
for losses incurred by liability for damages. (Mar- 
see-Florida) 

W70-03719 


MINERAL RIGHTS VERSUS WATER RIGHTS, 
Edward W. Clyde. 

Nat Res Lawyer, Vol 2, No 4, p 299-328, Nov 
1969. 30 p, 99 ref. 


Descriptors: *Water management (Applied), *U- 
tah, *Mineralogy, *Preferences (Water rights), 
Prior appropriation, Dewatering, Mine water, Mine 
drainage, Mining, Coal mines, Mineral industry, 
Strip mines, Land subsidence, Prescriptive rights, 
Hydrologic cycle, Irrigation, Land subsidence, 
Water rights, Water allocation (Policy), Natural 
flow doctrine, Competing uses, Equitable appor- 
tionment, Overlying proprietor, Water reuse, 
Water salvage, Water pollution, Legal aspects, Oil, 
Natural gas. 


In a time of increasing technological progress, the 
law must change to meet the needs of the evolving 
society. Today, increased individual use by industry 
of our natural resources is prescribed by the law 
that has grown out of the needs of our society. The 
individual must bend to the will, i.e. the law, of the 
majority. In the area of water use and the mining of 
coal, oil, and minerals, a balance between the in- 
dividual’s use and the needs of the general public is 
necessary. An extensive review of case law in the 
western United States examines the law of the 
country which balances the rights of the individual 
versus the individual, the individual versus industry 
and the individual versus society. The major 
emphasis is on the mining industry and its use of 
percolating, ground and surface waters termed 
therein as the private right to develop land versus 
private water rights. The right of eminent domain 
to acquire rights of way to put water to beneficial 
use is examined. Other problems in the general 


area of competing uses of water are discussed. 
(Barnett-Florida) 
W70-03735 


REGULATION OF FERRY OPERATIONS. 


Ohio Rev Code Ann secs 4583.01 thru 4583.17 
(Page 1965). 


48 


Descriptors: *Ohio, *Boats, *Boating regulations, 
*Transportation, Legal aspects, Streams, Naviga- 
tion, Regulation, Navigable waters, Riparian rights, 
Riparian land, Legislation, State governments, 
Rates, Permits, Control, Standards, Operation. 


Licenses must be procured by individuals who 
desire to operate and maintain ferries within the 
state. Persons owning land on both sides of a 
stream at the proposed location of a ferry have the 
exclusive right to operate the ferry at that site. 
Maximum rates for transporting persons and pro- 
perty by ferry are established by the court. 
Minimum daily service requirements for ferry 
operation are set forth. Penalties are provided for 
ferrymen who fail to meet these operation require- 
ments or who charge excessive rates. (Casey- 
Florida) 

W70-03739 


DUTIES OF DIRECTOR OF PUBLIC WORKS 
REGARDING SWAMP LANDS. 
Ohio Rev Code Ann sec 155.06 (Page 1969). 


Descriptors: *Ohio, *Swamps, *Land tenure, 
*Real property, Legislation, Wetlands, Surveys, 
Mapping, State governments, Administrative agen- 
cies, Federal government, Legal aspects, Patents, 
State jurisdiction, Marshes, Maps, Proprietary 
power. 


The Director of Public Works is required to obtain 
scrip and patents for all lands belonging to the 
state. The Director must make a record of all 
swamp, marsh, and overflow lands to which the 
state has or should have title and attempt to perfect 
title to such lands which might belong to the state. 
He is directed to collect for the state all money due 
from the federal government for lands sold or 
purchased within the state by the United States or 
its agents. The Director is to survey all state lands, 
have plats made and file them with the state audi- 
tor, and record the title to such lands in the proper 
county. The Governor may impose additional du- 
ties upon the Director concerning claims against 
the federal government or lands belonging to the 
state. (Schram-Florida) 

W70-03740 


COUNTY FISHING LAKES AND RECREATION 
GROUNDS. 
Tenn Code Ann secs 11-801 thru 11-803 (1956). 


Descriptors: *Tennessee, *Recreation, *Lakes, 
*Recreation facilities, Legislation, Eminent 
domain, Condemnation, Compensation, Local 
governments, Construction, Real property, Fishing, 
Sport fishing, Legal aspects, Wildlife management, 
Public lands, Public benefits, Damages, Assess- 
ments, Payment, Resource development, Area 
redevelopment. 


Any county court may acquire by gift, purchase, or 
condemnation any natural lakes or lands suitable 
for the construction of lakes. The county may hold 
fee simple title to the land and may acquire it under 
the laws of eminent domain. Before any natural 
lake or lands adapted for the construction of lakes 
is condemned, an engineer's plat must be made and 
filed in the county register. After such filing the 
county court may acquire the property which shall 
be dedicated to the public use under the game and 
fish laws of the state. All compensation and 
rece eg for property acquired for these purposes 
shall be a direct charge upon the general county 
fund and shall be paid when properly assessed 
under the laws of eminent domain. (Schram- 
Florida) 

W70-03745 


BOUNDARIES (STATE). 
Tenn Code Ann secs 4-201 thru 4-207 ( 1956). 


Descriptors: *Tennessee, *Boundaries (Property), 
*Mississippi River, *Political aspects, State ju- 
risdiction, State governments, Rivers, Tennessee 
River, Islands, Legal aspects, Interstate rivers. 


The boundaries of the state of Tennessee are 
detailed. The western boundary is the middle of the 


stream of the Mississippi River. (Schram-Florida) 
W70-03747 


POWERS UNDER CITY MANAGER CHARTER. 
Tenn Code Ann sec 6-1901 (1956). 


Descriptors: *Tennessee, *Cities, *Public utilities, 
*Waste disposal, Legislation, Legal aspects, 
Financing, Taxes, Condemnation, Regulation, 
Construction, Bridges, Maintenance, Sewers, 
Drains, Drainage, Sewage, Streams, Rivers, Struc- 
tures, Utilities, Public health, Surface drainage, 
Docks, Permits, Operation and maintenance, Pol- 
lution sources. 

Identifiers: *Improvements, Viaducts, Franchises, 
Land acquisition. 


Every city will have the following powers relating 
to water law: (1) to collect taxes for all city pur- 
poses; (2) to finance necessary structures and im- 
provements; (3) to acquire by condemnation or 
otherwise and hold any interest in property; (4) to 
acquire, construct, maintain, operate or lease any 
public utility; (5) to grant franchises for public 
utilities and public services to be furnished the city; 
(6) to prescribe reasonable regulations governing 
the maintenance, operation and extension of public 
utilities; (7) to establish, alter, construct, and main- 
tain public docks, bridges, viaducts, sewers and 
drains and to regulate the use thereof; (8) to pro- 
vide for the drainage of all public places; (9) to 
acquire, construct, regulate and maintain bridges, 
sewers, structures, works and improvements; (10) 
to collect and dispose of drainage, sewage, offal, 
ashes, garbage and refuse by discharging the same 
into streams and rivers or otherwise, or to license 
and regulate such collection and disposal; and (11) 
to define, prohibit, abate, prevent and regulate all 
things detrimental to the health, comfort, safety or 
welfare of the citizens. (Keith-Florida) 

W70-03749 


BRIDGES. 


Mo Ann Stat secs 234.100 thru 234.200 (1952), as 
amended, (Supp 1970). 


Descriptors: *Missouri, *Bridges, *Right-of-way, 
*Financing, Administrative agencies, Government 
finance, Legislation, Legal aspects, Navigable 
waters, Streams, Condemnation, Eminent domain, 
Projects, Local governments, Construction, Main- 
tenance, Assessments, Highways, Civil engineering, 
Bridge construction. 


Any Missouri city adjoining a navigable stream and 
separated by such stream from a Missouri county 
and the county court of such county may unite in 
purchasing a right-of-way over any bridge crossing 
such stream. The city and county may unite for 
construction of a proposed bridge across a naviga- 
ble stream. The financing and assessment of costs 
incurred by purchasing such rights-of-way are regu- 
lated. Condemnation proceedings to secure a 
public access to such bridge are governed. A toll 
bridge connecting two counties is permitted when 
the bridge cannot be built, reconstructed, or main- 
tained at county expense due to the lack of funds or 
power to raise the funds. The building or recon- 
struction of a toll bridge to be located wholly within 
one county is regulated. A toll bridge is part of the 
Missouri highway system. The Missouri State 
Highway Commission is authorized to join with the 
state highway commission of another state in con- 
tracting for a toll bridge to connect the two states. 
(Powell-Florida) 

W70-03750 


BRIDGES. 
Mo Ann Stat secs 234.210 thru 234.350 (1952). 


Descriptors: *Missouri, *Bridges, *Local govern- 
ments, *Bridge construction, Legislation, Ease- 
ments, Right-of-way, Condemnation, Financing, 

Real property, Eminent domain, Highways, Ad- 
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ministrative agencies, Supervisory control 
(Power), Construction costs, Loans, Interest, As- 
sessments, Costs, Maintenance costs, Government 
finance, Tunnels, Tunnel construction. 

Identifiers: *Toll bridges, 


Any political or civil subdivision of the state may 
acquire, construct, and operate toll bridges, within 
or adjacent to its jurisdiction, and over any waters 
in or forming the boundary of the state. These state 
agencies may acquire, by purchase or eminent 
domain, all necessary land, rights-of-way, ease- 
ments, and materials for constructing, improving, 
or maintaining toll bridges. The State Highway 
Commission, when in the best interests of the state, 
may contribute up to thirty percent of the construc- 
tion costs of these bridges and may maintain such 
bridges as a part of the state highway system. 
Qualifications and procedures for financing the toll 
bridges are detailed. Cities operating under special 
charter are authorized to acquire or construct 
bridges and viaducts and maintain them for the 
public use. For this purpose lands, easements, 
rights-of-way, and other property rights may be 
purchased or acquired by condemnation. First class 
cities and cities of over one hundred thousand 
population may construct bridges and tunnels for 
public use. (Schram-Florida) 

W70-03751 


TENNESSEE-MISSOURI 
SION. 


BRIDGE COMMIS- 


Mo Ann Stat secs 234.360 thru 234.420 (1952). 


Descriptors: *Missouri, *Bridge construction, *In- 
terstate compacts, *Interstate commissions, 
Bridges, Tennessee, Legislation, Financing, 
Planning, Maintenance, Repairing, Compensation, 
Condemnation, Supervisory control (Power), Cost 
repayment, Real property, Maintenance costs, 
Construction costs, Costs, Bridge construction, 
Mississippi River, Administrative agencies, Ease- 
ments. 

Identifiers: *Tolls, Toll bridges, Ferries. 


The Governor, with the advice and consent of the 
Senate, will appoint three commissioners to enter 
into a compact with Tennessee. The Tennessee- 
Missouri Bridge Commission is created with the 
following powers and duties: (1) to plan, construct, 
maintain and operate a bridge across the Mississip- 
pi River at or near Caruthersville, Missouri; (2) to 
purchase, maintain and operate any or all ferries 
across the Mississippi River within twenty-five 
miles of the bridge; (3) to contract and acquire 
property by condemnation or otherwise; (4) to 
issue bonds for the payment of the costs of the 
bridge, ferries, and necessary property on the 
security of the revenues derived from the operation 
of the bridge and ferries; (5) to establish and 
charge tolls for transit over such bridge and ferries; 
and (6) to perform all other necessary and in- 
cidental functions. Toll rates will be charged to 
provide funds sufficient to pay for maintenance, 
repairs, and operation of the bridge, and to pay the 
principal and interest on outstanding bonds. The 
administrative composition of the Commission is 
provided for. Upon the retirement of all bonds and 
the conveyance of title to the bridge to the states of 
Missouri and Tennessee, the Commission will be 
dissolved. (Schram-Florida) 

W70-03752 


MISSOURI--ILLINOIS BRIDGE COMMISSION. 


Mo Ann Stat secs 234.500 thru 234.570 (Supp 
1970). 


Descriptors: *Missouri, *Interstate commissions, 
*Supervisory control (Power), *Bridge construc- 
tion, Administrative agencies, Federal government, 
State governments, Structures, Financing, Missis- 
sippi River, Real property, Condemnation, Ease- 
ments, Legislation, Regulation, Planning, Illinois, 
Operation and maintenance, Interstate compacts, 
Interstate rivers, Bridges. 

Identifiers: Penalties (Civil), Ferries, Tolls. 


49 


The states of Missouri and Illinois establish by com- 
pact an Illinois-Missouri Bridge Commission to 
plan, construct and maintain a bridge across the 
Mississippi River between the two states. The Com- 
mission may purchase, maintain, and operate all 
ferries within fifteen miles of the site selected for 
the bridge. It may acquire real property necessary 
for construction of the bridge. It may issue bonds to 
finance the bridge and charge tolls for transit over 
the bridge. When the bonds have been retired, each 
state shall own that part of the bridge within its bor- 
ders, and thereafter the bridge shall be toll free. 
The organization of the Commission is described. 
The compact is to be submitted to the United 
States Congress for approval. The Commission 
shall be dissolved upon retirement of all bonds and 
conveyance of title to the bridge to the two states. 
(Duss-Florida) 

W70-03753 


MISSOURI-ILLINOIS-JEFFERSON-MONROE 
BRIDGE COMMISSION. 


Mo Ann Stat secs 234.580 thru 234.650 (Supp 
1970). 


Descriptors: *Missouri, *Interstate compacts, 
*Bridge construction, *Interstate commissions, II- 
linois, Mississippi River, Interstate rivers, Con- 
struction, Maintenance, Planning, Financing, 
Bridges, Costs, Contracts, Condemnation, Struc- 
tures, Regulation, Easements, Administrative agen- 
cies, Legislation, Legal aspects, Supervisory con- 
trol (Power), Operation and maintenance. 
Identifiers: Ferries, Tolls, Bonds. 


The Governor, with the advice and consent of the 
Senate, will appoint three commissioners to enter 
into a compact with Illinois. The Missouri-Illinois- 
Jefferson-Monroe Bridge Commission is created 
with following powers and duties: (1) to plan, con- 
struct, maintain and operate a bridge across the 
Mississippi River at or near Crystal City, Missouri; 
(2) to purchase, maintain, and operate any or all 
ferries across the Mississippi River within twenty- 
five miles of the bridge; (3) to contract and acquire 
property by condemnation or otherwise; (4) to 
issue bonds for the payment of the costs of the 
bridge, ferries and necessary property on the 
security of the revenues derived from the operation 
of the bridge and ferries; (5) to establish and 
charge tolls for transit over such bridge and ferries; 
and (6) to perform all other necessary and in- 
cidental functions. Toll rates will be charged to 
provide funds sufficient to pay for maintenance, 
repairs and operation of the bridge and to pay the 
principal and interest on outstanding bonds. The 
administrative composition of the Commission is 
provided for. Upon the retirement of all bonds and 
the conveyance of title to the bridge to the states of 
Missouri and Illinois, the Commission will be dis- 
solved. (Keith-Florida) 

W70-03754 


FERRIES AND WHARVES. 
Mo Ann Stat secs 237.010 thru 237.240 (1952). 


Descriptors: *Missouri, *Docks, *Boats, *Permits, 
Boating regulations, Rates, Legislation, Boating, 
Cities, Local governments, Ships, Legal aspects, 
Transportation, Leases. 

Identifiers: *Ferries, *Licenses. 


A license is required in order to keep a commercial 
ferry. Procedures for the application, issuance, 
continuation and revocation of ferry licenses are 
provided. Ferriage rates are fixed by the county 
court. Any city, town, or other municipal corpra- 
tion may lease to any owner of boats, steamboats, 
or vessels any portion of the city or town wharf or 
landing for the purpose of maintaining wharf boats 
to accommodate steamboats and merchants in the 
reception and discharge of freights. (Powell- 
Florida) 

W70-03755 
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ISLANDS AND ABANDONED RIVER BEDS. 
Mo Ann Stat secs 241.290 thru 241.340 (1952). 


Descriptors: *Missouri, *Islands, *Beds, *Owner- 
ship of beds, Dry beds, Local governments, Legisla- 
tion, Lake beds, River beds, Navigable waters, 
Streambeds, Meanders, Compensation, Boundaries 
(Property), Surveys, Land reclamation, Public 
lands, Swamps, Mapping, Real property, Overflow, 
Federal reclamation law, Legal aspects, Reclama- 
tion, Land forming. 

Identifiers: Counties. 


Unless otherwise appropriated, all state lands 
formed by the recession of waters from old lake 
and river beds or by the formation of islands in the 
navigable waters of the state are transferred to the 
respective counties in which they are located. 
These lands are to be held for school purposes. All 
state lands hereafter found in the above manner 
shall also be transferred to the counties for school 
purposes. All counties in which such lands are situ- 
ated may survey and sell them in the same manner 
as reclaimed swamp lands. The proceeds of such 
sales shall become a part of the swamp land school 
funds of the counties. In surveying these lands, the 
surveyor shall: (1) connect the survey with some 
United States survey corner; (2) meander islands 
and such beds as may abut on a navigable river or 
lake; and (3) subdivide such lands into section and 
quarter sections. (Schram-Florida) 

W70-03759 


TOWN OF PALM BEACH V_ CARTER 
(PROHIBITION OF SURFING WITHIN TOWN 
LIMITS FOUND CONSTITUTIONAL). 


229 So 2d 3-5 (4th DCA Fla 1969). 


Descriptors: *Recreation, *Surf-boarding, * Water 
sports, *Beaches, Attitudes, Swimming, Public 
health, Safety, Local governments, Surf, Shores, 
Legislation, Judicial decisions, Legal aspects, Ci- 
ties, Motivation. 


The defendant was convicted in municipal court 
for viclating an ordinance prohibiting operation of 
a surfboard adjacent to any beach within the town 
limits. The circuit court reversed the conviction, 
declaring the ordinance to be an unconstitutional 
exercise of the municipality’s police power. The 
district court reinstated the municipal court’s con- 
viction. The district court stated that the constitu- 
tionality of the ordinance depended upon whether 
or not it had a natural relation to the health, 
morals, safety, or general welfare of the public. 
Finding that the ordinance was designed to make 
the public beaches safe and was prompted by the 
town’s decision that surfing had become hazardous 
to bathers, the court concluded that the ordinance 
was a reasonable exercise of the police power. 
(Schram-Florida) 

W70-03764 


UNITED STATES V 967.905 ACRES OF LAND 
(CONDEMNEES DEMAND COMPENSATION 
FOR BARGES ON LAKE SURROUNDED BY 
CONDEMNED LAND). 

305 F Supp 83-93 (D Minn 1969). 


Descriptors: *Minnesota, *Eminent domain, *Con- 
demnation, *Compensation, State governments, 
Federal government, Federal jurisdiction, Federal 
reservations, Public lands, Real property, Con- 
demnation value, Fishing, Lake shores, Lakes, 
Legislation, Foreign countries, Conservation, Judi- 
cial decisions, Legal aspects, Boats, State jurisdic- 
tion. 

Identifiers: Canada. 


The United States took certain land by eminent 
domain to establish a wilderness area. The con- 
demnees contended that they should be compen- 
sated for three cabin barges which had been used in 
the operation of condemnees’ fishing business and 
which could not be practically removed from the 


condemned land. The district court held that the 
condemnees were entitled to compensation for the 
barges. Applying Minnesota’s law of eminent 
domain, the court found that personal property at- 
tached to the land is considered a fixture and there- 
fore a part of the land. The barges were found to be 
adapted solely for condemnees’ fishing operation 
and not practically removable from the lake bor- 
dering the condemned realty. Because the govern- 
ment had condemned all the land surrounding the 
lake rendering the barges inaccessible, and because 
the peculiar nature of the barges made abandon- 
ment necessary, condemnation of the land con- 
stituted a substantial, direct, and immediate taking 
of the barges. (Schram-Florida) 

W70-03765 


FORDS AND PUBLIC BRIDGES (CLEARING 
OF FORDS AND BUILDING OF BRIDGES). 


Tenn Code Ann secs 54-1101, 54-1103, 54-1107, 
54-1109, 54-1113, 54-1125, 54-1128 (1968). 


Descriptors: *Tennessee, *Bridges, *Bridge con- 
struction, *Local governments, Rivers, Streams, 
Swamps, Cost allocation, Roads, Timber, Legisla- 
tion, Legal aspects, Construction costs. 

Identifiers: *County courts, *Fords. 


County courts may clear out fords of rivers where 
public roads cross. Magistrates of each district shall 
report to the county court which fords they think 
should be cleared. Methods of clearing fords are 
described. Two counties divided by a river may 
agree to jointly construct and pay for a bridge over 
such river. County courts have the power to con- 
struct bridges over streams or rivers running 
through the counties, provided such bridges shall 
be located near a public highway. County courts 
may construct free bridges within the corporate 
limits of county seats. Joint county and city bridges 
are authorized. (Duss-Florida) 

W70-03773 


ESTABLISHMENT OF FREE FERRIES. 


Tenn Code Ann secs 54-1201 thru 54-1203, 54- 
1206 (1968). 


Descriptors: *Tennessee, *Streams, *Public 
benefits, *Condemnation, Navigable rivers, Boats, 
Rivers, Navigable waters, Banks, Roads, Regula- 
tion, Joint costs, Financing, Legislation, Cost allo- 
cation, Non-navigable waters, Operation and main- 
tenance, Road construction, Legal aspects. 
Identifiers: *Ferries, Landings. 


All counties may, through the county court, 
establish, equip, and operate free public ferries 
over any streams running through or bounding such 
counties. Counties have the power to condemn 
land for approaches to the ferries and for landings 
at the river banks, Such condemnation shall con- 
form to the condemnation procedures for county 
roads. Two or more counties may cooperate in 
establishing ferries across navigable or unnavigable 
streams bordering such counties and share the 
costs of the construction among themselves. Coun- 
ty courts have the power to appropriate money for 
the establishment of ferries and ferry roads on any 
navigable stream and for the construction of neces- 
sary roads across river bottom lands and up and 
down river banks to such ferries. (Duss-Florida) 
W70-03774 


HIGHWAYS, BRIDGES AND _ FERRIES 
(PRIVATE AND LOCAL IMPROVEMENTS). 


Tenn Code Ann secs 54-1701 thru 54-1732 
(1968). 


Descriptors: *Tennessee, *Bridges, *Boats, 
*Bridge construction, Legal aspects, Civil en- 
gineering, Mill dams, Legislation, Engineering 
structures, Riparian rights, Streams, Navigable 
waters, Construction, Maintenance, Banks, Bank 


erosion, Riparian land, Bank stabilization, Sedi- 
mentation, Sediment control. : 
Identifiers: *Ferry, Ferry boats, Obstruction to 
navigation. 


The county court authorizes private and local im- 
provements on toll bridges, causeways across bot- 
toms, fish traps, milldams, and ferries. A bridge, 
milldam, fish trap or other improvement obstruct- 
ing a navigable stream is prohibited. A petitioner in 
order to construct a toll bridge, milldam, or other 
obstruction across any river or watercourse must 
own or have consent of the owner of land on both 
sides of the watercourse. Provisions cover 
proposed improvements on and construction of toll 
bridges across a stream dividing counties. The 
county court authorizes the erection of ferries. 
Where banks are owned by different persons, each 
owner may keep a ferry and must repair both 
banks. Banks or approaches to public ferries on all 
streams must be graded and macadamized as 
prescribed. After any high water the owner or 
keeper of a ferry must wash or shovel sediment 
back with the fall of the stream. Ferryboat con- 
struction is regulated. Every person licensed to 
keep a ferry or toll bridge must be bonded. 
(Powell-Florida) 

W70-03775 


FISH AND GAME. 


Tenn Code Ann secs 51-201 thru 51-235 (1966), 
as amended, (Supp 1969), secs 51-236, 51-237 
(Supp 1969). 


Descriptors: *Tennessee, *Fishing, *Permits, *Fish 
conservation, Fish management, Legislation, Legal 
aspects, Regulation, Fishing gear, Baits, Sport fish- 
ing, Commercial fishing, Recreation, Water utiliza- 
tion, Fish, Brook trout, Brown trout, Rainbow 
trout, Administrative agencies, Minnows, Fish 
stocking, Ponds, Lakes, Reservoirs, Fisheries, Fish 
hatcheries. 


Taking fish without a license is illegal. Children 
under sixteen and military personnel on furlough 
are not required to purchase a sport fishing license. 
License exemptions are extended to persons fishing 
in their resident county and to owners and tenants 
of farm lands and their dependent children. Certain 
persons are entitled to a free sport fishing license. 
A commercial fisherman is any person who takes or 
who aids and assists another in taking fish or other 
aquatic life from Tennessee waters for pay or the 
purpose of sale, barter, or exchange. Wholesale fish 
dealers are defined and regulated. Minnow bait 
dealers are regulated. Persons operating a commer- 
cial or private lake, pond, or reservoir must be 
licensed. Fish stocking is a Tennessee state 
prerogative. Persons taking or attempting to take 
brook, rainbow, or brown trout must have a trout 
license in addition to the fishing license. A catch- 
out pond is an artificially impounded body of water 
in which artificially propagated fish or rough fish 
are held available for anglers and purchasers. Fish 
farming is the rearing of artificially propagated, 
non-bait fish for the purpose of sale. (Powell- 
Florida) 

W70-03776 


HUNTING AND FISHING REGULATIONS. 
Tenn Code Ann secs 51-401 thru 51-442 (1966), 
as amended, (Supp 1969). 


Descriptors: *Tennessee, *Fishing, *Fish conserva- 
tion, *Regulation, Legal aspects, Legislation, Ad- 
ministrative agencies, Suckers, Fish management, 
Bait fishing, Commercial fishing, Sport fishing, 
Baits, Fish, Fishing gear, Recreation, Sport fish, 
Fish stocking, Freshwater fish, Lakes, Streams, 
Nets, Minnows, Aquatic animals, Electrofishing. 
Identifiers: *Game fish, *Grabbling. 


Fishing is lawful in any lake or stream when the 


supply of fish adequately allows their taking 
without danger of extinction or depletion. The state 
Game and Fish Commission sets the creel, size, and 


bag limits, and manner and means of taking fish 
during the open season. Open season on private 
lakes is set by the operator. Game fish are defined 
by species and common names. The sale and taking 
for sale of game fish is regulated. Fishing in Reel- 
foot Lake is regulated. Shooting into Tennessee 
waters for the purpose of taking fish is illegal. 
Seines are forbidden except in private waters, in 
waters which are replenished by annual or periodic 
overflows from listed waters or other waters 
designated by the Commission. Grabbling, the tak- 
ing of fish by hand, is prohibited. The use of nets, 
seines, snag lines, drag lines, grab hooks, baskets, 
or any other form of fishing is regulated in 
designated areas. The taking, transporting, and sale 
of minnows for bait is controlled. The taking of 
fish, mussels, and other aquatic animal life other 
than game fish is required. The use of dynamite, 
electricity, explosives, chemicals, lime or poison in 
taking fish is prohibited. There is a restricted 
season on all species of sucker and red horse fish. 
(Powell-Florida) 

W70-03777 


FISH AND GAME (ENFORCEMENT OF GAME 
AND FISH LAWS). 


Tenn Code Ann secs 51-701 thru 51-717 (1966). 


Descriptors: *Tennessee, *Regulation, *Legal 
aspects, *Wildlife conservation, Legislation, State 
governments, Administrative agencies, Administra- 
tion, Trapping, Hunting, Fishing, Judicial deci- 
sions, Wildlife, Frogs, Game birds, Habitat im- 
provement, Wildlife management, Permits, Equip- 
ment. 

Identifiers: Penalties (Criminal), Confiscation. 


The Fish and Game Law provides administrative, 
procedural and judicial guidelines for the enforce- 
ment of its mandates. The law is enforced by the of- 
ficers of the Game and Fish Commission. Penalties 
for violations are prescribed. Violators will be 
prosecuted before a justice of the peace and if 
found guilty will have a right of appeal to the circuit 
court of the county. A mistake of fact by the viola- 
tor shall be no defense. Game taken illegally and il- 
legal equipment shall be impounded and upon con- 
viction declared contraband. Contraband shall be 
sold at public sale, the proceeds of which shall go to 
the Fish and Game Fund. All property used in 
violation of sections 51-425 to 51-427 of this act is 
declared contraband, and is subject to seizure and 
public sale. Claimants to such property must ad- 
here to procedural guidelines herein requiring a 
hearing, posting of bond and, upon adverse ruling 
by the Commission Director, a review by the circuit 
court. Remedies provided herein are exclusionary 
to all others. A monthly report of all fines and for- 
feitures must be filed by the circuit court. The 
grand juries of each county shall have inquisitional 
powers into offenses alleged under this act. (Bar- 
nett-Florida) 

W70-03778 


LIABILITY OF LANDOWNER TO PERSONS 
USING LAND. 


Tenn Code Ann secs 51-801 thru 51-805 (1966). 


Descriptors: *Tennessee, *Recreation, *Land use, 
*Land tenure, Legislation, State governments, 
Regulation, Boating, Camping, Swimming, Water 
sports, Access routes, Hunting, Reasonable use, 
Camp sites, Permits, Real property, Channels, 
Legal aspects, Relative rights, Remedies, Damages. 


A landowner is defined as the legal title holder, les- 
see, or occupant of any land or premises. ‘Land’ or 
*premises’ includes all real property, waters, private 
ways, and any timber or structures located thereon. 
The landowner has no duty of care to keep his land 
safe for entry or use by others for hunting, fishing, 
camping and like activities, nor is he required to 
give warning of hazardous conditions existing on 
such land. In granting permission to use his land, a 
landowner extends no assurances that the land is 
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safe or that he will assume responsibility for any in- 
jury incurred. A person given permission to use the 
land does not acquire the status of invitee by virtue 
of such permission. Willful or malicious failure by 
the landowner to guard or warn against a dan- 
gerous condition will render him liable for injury 
notwithstanding this section. The landowner may 
be liable for damages if the injury is incurred by 
one who pays consideration for permission to en- 
gage in hunting, fishing, or sightseeing, or if one 
granted permission to use the land by the lan- 
downer causes injury to a third party on such land. 
(Barnett-Florida) 

W70-03779 


WISCONSIN FLOOD CONTROL. 
For primary bibliographic entry see Field 04A. 
W70-03802 


OCEAN MINERALS AND THE LAW, 

Hollis M. Dole. 

Nat Res Lawyer, Vol 2, No 4, p 352-359, Nov 
1969.8 p. 


Descriptors: *Mining, *Oceans, *Exploitation, 
*Placer mining, Legal aspects, Federal jurisdiction, 
Exploration, Oceanography, Geology, Marine 
geology, Continental shelf, Oil, Natural resources, 
Oil fields, Oil industry, State jurisdiction, State 
governments, Water resources development, Beds, 
Leases, Mineral industry. 


Improved technology and depletion of mineral 
resources located on land have refocused attention 
on the seas as sources of minerals. Ocean minerals 
include materials dissolved or suspended in water, 
materials in rocks beneath the ocean, and metallic 
mineral deposits concentrated by oceanographic 
processes. The latter raise the greatest legal 
problems concerning operation of extraction facili- 
ties and leasing of mineral rights. The development 
of near-shore placers, which are accumulations of 
heavy minerals caused by water movements, will 
lead to development of offshore mineral resources. 
Laws must be enacted to allow near-shore placer 
mining or no further technological development 
will be possible. Most states have ignored the 
problem, relying on existing onshore mining legisla- 
tion. This legislation is now inadequate because it 
applies to outdated methods of ocean floor mining. 
The Coastal States conference on a Multiple Use 
Approach to Offshore Mining Law discussed rele- 
vant legislation, but its findings are not yet 
published. Under the Outer Continental Shelf 
Lands Act the federal government is authorized to 
lease mineral rights in the ocean bottom. This 
authority should be exercised in a manner designed 
to encourage development of placer mining. (Dye- 
Florida) 

W70-03822 


WASTEWATER RATES’ AND __ SERVICE 
CHARGES IN GREAT BRITAIN, 

West Hertfordshire Main Drainage Authority, 
Rickmansworth (England). 

Richard Wood. 

Journal Water Pollution Control Federation, Vol 
41, No 12, p 1987-2001, Dec 1969. 14 p, 3 fig, 4 


tab, 14 ref. 


Descriptors: *Waste treatment, *Assessments, 
*Rates, *Pricing, *Taxes, Sewers, Cities, Costs, 
Prices, Economics, Water rates, Value, Industrial 
wastes, Water management (Applied). 

Identifiers: *Great Britain, Service charges, Sewer 
charges, London. 


Local government services in Great Britain are 
financed by levying rates on property owners. 
Local communities bear the full costs of waste- 
water treatment. Assessments of the rateable value 
of each property are based on the theoretical rent 
of the property. Wastewater treatment plants are 
themselves rateable, but sewers and pumping sta- 
tions are not. Industrial waste charges are related to 
the costs of treating domestic wastewaters and are 
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derived from formulae set up on a 
volume/strength/solids basis. These formulae vary 
with attempts to assess the ’treatability’ of an indus- 
trial waste. (Knapp-USGS) 

W70-03875 


GRAYSON VY COMM’RS OF BOSSIER LEVEE 
DISTRICT (COMPENSATION FOR LAN- 
DOWNERS FOR LEVEE DISTRICT 
DAMAGES). 


229 So 2d 139-147 (2d Cir La 1969). 


Descriptors: *Louisiana, *Judicial decisions, 
*Eminent domain, *Compensation, Levees, 
Drainage, Drainage districts, Riparian land, Flood 
protection, Channels, Channel improvement, 
Legislation, Navigable rivers, Severance, Flood 
control, Real property, Legal aspects, Condemna- 
tion, Damages, Bank stability, Dredging, Adminis- 
trative agencies, Swamps, Bayous. 

Identifiers: *Levee districts. 


Plaintiff landowners brought an action against the 
Levee Board for damages resulting from the en- 
largement of a drainage channel. After receiving a 
judgment for one-half of the value of their land oc- 
cupied by the Levee District, the plaintiffs ap- 
pealed, complaining of an inadequate award of 
damages. The main issue on appeal was the nature 
of the plaintiffs’ land. The defendants claimed that 
it was riparian. According to a constitutional provi- 
sion compensation should be limited to the as- 
sessed value of the land. The court held that for the 
land to be riparian, it must have fronted on a 
navigable river when the land was first separated 
from the sovereign. Finding that the land in 
question was not riparian when separated from the 
public domain, the court held that the constitu- 
tional limitation was not applicable. The fact that 
the plaintiffs also owned another tract which was 
riparian was heid to be immaterial. In addition to 
damages to the land, the court held that the plain- 
tiffs were entitled to recover for the destruction of 
pecan trees on their land as well as for their expen- 
ses for spreading the spoil dirt that was piled on 
their land by the Levee District. (Schram-Florida) 
W70-03903 


LEGAL ACTIONS RELATING TO WATER- 
CRAFT. 


Ohio Rev Code Ann secs 4585.01 thru 4585.15 
(Page 1965). 


Descriptors: *Ohio, *Boats, *Damages, Legisla- 
tion, Regulation, Contracts, Transportation, Bodies 
of water, Docks, Admiralty, Navigation, Construc- 
tion, Legal aspects, Navigable waters, Remedies. 
Identifiers: Penalties (Criminal). 


Watercraft operating within the state are liable for 
injuries caused to persons or property by the water- 
craft, or by the captain or his agents. Such liability 
constitutes a lien on the watercraft. Liability may 
also attach for debts contracted for construction or 
maintenance of the craft. Claimants in any action 
for debt may proceed against the owner of the 
watercraft, the master who contracted the debt, or 
against the watercraft itself. It is unlawful to injure 
or destroy a watercraft of another. Criminal penal- 
ties for violations of the statute are provided. 
(Casey-Florida) 

W70-03915 


NAVIGATION (ERECTION OF AIDS TO 
NAVIGATION). 


Ohio Rev Code Ann secs 4581.01 thru 4581.12 
(Page 1965). 


Descriptors: *Ohio, *Buoys, *Navigation, *Ohio 
River, Legislation, Legal aspects, Navigable waters, 
Transportation, Rivers, Lakes, Canals, Harbors, 
Ships, Boats, Recreation, Beaches, Swimming, 
Docks, Regulation, Permits, Coasts. 

Identifiers: * Navigational aids, *Licenses. 


Field O6—WATER RESOURCES PLANNING 


Group 6E—Water Law and Institutions 


Anyone interested in the navigation of a navigable 
water may erect and maintain on such waters 
buoys, lamps, or lanterns to facilitate navigation or 
to protect bathing areas. Watercraft are prohibited 
from entering these marked areas except in an 
emergency. Wharf boat owners on the Ohio River 
must remain open at all hours to accomodate 
travelers and handle freight. Licenses are required 
for those peddling stock in watercraft or intending 
to reside on a watercraft. (Casey-Florida) 
W70-03916 


WATER ADMINISTRATION - A SUGGESTED 
INSTITUTIONAL MODEL, 

Clayton K. Yeutter. 

University of Nebraska, Dept Agricultural 
Economics Rep No 46, p 1-30, Dec 1968. 30 p, 54 
ref. 


Descriptors: *Planning, *Water resources develop- 
ment, *Administration, *Water allocation (Pol- 
icy), Future planning, Creativity, Governments, 
Administrative agencies, Marketing, Multiple-pur- 
pose projects, Research and development, Water 
districts, Hydrologic aspects, Model studies, 
Theoretical analysis, Water rights, Local govern- 
ments, Water distribution (Policy), Competing 
uses. 


If water law is to be effective, it must be preventive 
and not just curative. The author acknowledges the 
need for general guidelines for preventive water 
law and provides an institutional model designed to 
furnish these guidelines. At the top of the model is 
a Water Resources Board which would develop a 
comprehensive plan for the state, make broad pol- 
icy decisions, deal with state-wide water law 
problems, and coordinate local activities. Local or- 
ganizations, such as streamflow, groundwater, and 
reservoir districts would try to make water rights as 
measurable and transferable as possible. This 
model is designed to be an economically middle of 
the road program combining both free market allo- 
cation and agency water allocation. This means 
that as far as possible the free market would deter- 
mine water allocation in proportion to the demand- 
ing interests. However, those interests not capable 
of expressing their demands in the market place 
would be protected by the agencies. The goal is to 
protect all interests through private and public 
regulation and to maintain a program sufficiently 
flexible to meet changing interests and demands. 
(See also W70-04011 and W70-04012). (Darragh- 
Florida) 

W70-04010 


WATER ADMINISTRATION - A SUGGESTED 
INSTITUTIONAL MODEL, 

Clayton K. Yeutter. 

University of Nebraska, Dep Agricultural 
Economics Rep No 46, p 2-6, Dec 1968. 5 p. 


Descriptors: *Planning, * Water resources develop- 
ment, *Administration, *Water allocation (Pol- 
icy), Future planning, Creativity, Governments, 
Administrative agencies, Marketing, Multiple pur- 
pose projects, Research and aevelnenent Water 
districts, Hydrologic aspects, Model studies, 
Theoretical analysis, Water rights, Local govern- 
ments, Water distribution (Policy), Competing 
uses. 


The institutional model presented here exemplifies 
a "middle of the road’ political-economic-adminis- 
trative Ve aorina a It is designed to provide a 
system by which the concepts of market allocation 
and agency allocation for water use and planning 
can be combined so as to work effectively together. 
The intent of such a model is to demonstrate that 
the two concepts are not necessarily mutually ex- 
clusive. Here the market place will be allowed to 
control the allocation and use of the water supply, 
but there will be an agency framework available to 
resolve problems that the market place is not 
adequately equiped to handle. This model returns 
many of the transfer decisions to the users to be 
resolved by them in an atmosphere that will show 
which uses are most economically feasible. The 


trends of water planning toward more agency con- 
trol have often resulted in non-economical distribu- 
tion which should be avoided if possible. (See 
W70-04010). (Darragh-Florida) 

W70-04011 


WATER ADMINISTRATION - A SUGGESTED 
INSTITUTIONAL MODEL, 

Clayton K. Yeutter. 

University of Nebraska, Dept Agricultural 
Economics Rep No 46, p 7-17, Dec 1968. 11 p. 


Descriptors: *Planning, *Water resources develop- 
ment, *Administration, *Water allocation (Pol- 
icy), Streamflow, Ground water, Reservoirs, Fu- 
ture planning, Creativity, Governments, Adminis- 
trative agencies, Marketing, Multiple purpose pro- 
jects, Research and development, Water districts, 
Hydrologic aspects, Model studies, Theoretical 
analysis, Water rights, Local governments, Water 
distribution (Policy), Competing uses. 


The institutional model presented is pyramidal in 
disign. At the peak is the Water Resources Board 
which is designed to promulgate and implement 
statewide water policy and planning. This function 
may necessitate sub-agencies under the Board to 
coordinate state and local activities, but the Board 
alone shall be responsible for state wide planning. 
At the base of the pyramid will be the local or- 
ginizations including perhaps streamflow, ground 
water, and reservoir districts. Local agencies can 
perform the task of local coordination of statewide 
projects. The local agency or district is also better 
able to communicate to the local residents the need 
for such planning and cooperation. (See W70- 
04010). (Darragh-Florida) 

W70-04012 


FLORIDA’S LAKES (PROBLEMS IN A WATER 
PARADISE), 

F. Maloney, and S. Plager. 

U Fla L Rev, Vol 13, No 1, p 1-82, Spring 1960, 82 
p, 381 ref, append. 


Descriptors: *Florida, *Lakes, *Water law, *Legal 
aspects, Boundaries (Property), Public rights, 
Riparian rights, Fishing, Swimming, Relative rights, 
Navigable waters, Non-navigable waters, Boating, 
Access routes, Recreation, Consumptive use, Non- 
consumptive use, Meanders, Hunting, Piers, Land- 
fills, Ownership of beds, Legislation, Judicial deci- 
sions, State governments. 

Identifiers: Rights of commercial users. 


This is the third in a series of articles on Florida 
water law discussing: (1) navigability and public 
rights; (2) rights attributable to navigable lakes; 
and (3) rights attributable to non-navigable lakes. 
Headings one and two contain subdivisions. Sub- 
divisions under the first heading deal with: (1) early 
common law developments; (2) American defini- 
tions of navigability; (3) the relationship between 
meandering and navigability; (4) Florida’s trust 
doctrine; (5) possible statutory extension of 
navigability; (6) additional possibilities for the 
recognition of public rights; (7) possible use of 
Spanish civil law to bolster public rights; and (8) 
access to non-navigable lakes by invitation of 
riparians. Subdivisions under heading two deal 
with: (1) rights of riparian owners; (2) rights of the 
public; and (3) rights of commercial users. As they 
relate to the subdivisions under heading two, the 
following are also discussed: (1) non-consumptive 
uses; (2) consumptive uses; (3) access and naviga- 
tion; (4) fishing, swimming and hunting; (5) wharf 
and fill; (6) view; (7) lake levels; (8) passage along 
the shore; and (9) boating. An appendix sets forth 
the location, by county, township, and range, of 
Florida’s meandered lakes. (See W70-04014 thru 
W70-04019). (Marsee-Florida) 

W70-04013 


FLORIDA’S LAKES (NAVIGABILITY AND 
PUBLIC RIGHTS), 
F. Maloney, and S. Plager. 
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U Fla L Rev, Vol 13, No 1, p 1-4, Spring 1960, 4p, 
16 ref, append. 


Descriptors: *Florida, *Lakes, *Watercourses 
(Legal), *Public rights, Navigable waters, Ponds, 
Non-navigable waters, Legal aspects, State govern- 
ments, Ownership of beds, Water law, Bodies of 
water, Standing waters, Surface waters, Bogs, 
Swamps, Lake beds, Navigation, Civil law, Federal 
government, Lakes. 

Identifiers: English common law. 


Lawyers and hydrologists tend to distinguish a 
natural lake or pond from a natural watercourse on 
the basis that water in a watercourse has a continu- 
ous motion, whereas in a lake or pond the water is 
substantially at rest. Although roughly accurate, 
this is an oversimplification. More accurately, a 
lake is essentially a close or self-contained system 
whereas watercourses are open systems serving as 
conveyors of surplus water from land to sea. The 
difference between a lake and pond is one of size. 
This article will attempt to trace the extent to 
which the law of lakes and ponds has turned on 
these differences. Florida’s approach to navigabili- 
ty and public rights has been influenced both by 
common law developments and the Spanish civil 
law background of the state. Both will be ex- 
amined. English common law granted or denied 
private and public rights in natural bodies of water 
on the basis of whether the water was navigable or 
non-navigable. The question of navigability was 
one of law, and although American courts adopted 
the concept of navigability, they have redefined the 
criteria. Different jurisdictions have developed 
varying definitions of navigability. (See W70- 
04013). (Marsee-Florida) 

W70-04014 


FLORIDA’S LAKES (TESTS OF NAVIGABILI- 
TY). 

F-. Maloney, and S. Plager. 

U Fla L Rev, Vol 13, No 1, p 4-15, Spring 1960. 11 
p, 54 ref, append. 


Descriptors: *Florida, *Lakes, *Public rights, 
*Navigable waters, Non-navigable waters, Legal 
aspects, Judicial decisions, State governments, 
Federal government, Lake beds, Navigation, Public 
lands, Ownership of beds, Water law, Bodies of 
water, Legislation, Surface waters, Recreation de- 
mand, Recreation. 

Identifiers: Trust doctrine. 


The federal test of navigability uses the criterion of 
the commerical utility of the body of water in 
question; it is a test of navigability in fact and al- 
lows inclusion of artifically improved waterways. 
Florida differs by requiring waters to be navigable 
in their natural state but has to date applied a com- 
mercially oriented criterion similar to the federal 
one. Florida courts have not yet expressly decided 
whether navigability embraces navigation for pure- 
ly recreational purposes. Immediately following the 
acquisition of Florida by the United States, 
federally employed surveyors meandered those 
lakes they judged navigable. However, due to the 
difficulty of meandering swampy shorelines, rela- 
tively few lakes were ultimately meandered. The 
fact that a lake was meandered is accepted by 
Florida courts as evidence of navigability and 
therefore of public ownership, but the failure to 
meander a lake has been held to not conclusively 
evidence that it is not navigable. Navigability in 
fact is again the test; therefore, non-meandered 
lakes may be available for public use. Florida has 
adopted the trust doctrine and takes the position 
that the state holds title to lands under navigable 
waters in trust for the people. (See W70-04013), 
(Marsee-Florida) 

W70-04015 


FLORIDA’S LAKES (RIGHTS IN LAKES), 
4 Mee and S. Plager. 

a L Rev, Vol 13, No 1, p 15-22, Spring 1960. 
p, 30 ref, append. : ny A 


Descriptors: *Florida; *Lakes, *Public rights, 
*Recreation demand, Navigable waters, Non- 
navigable waters, Legal aspects, Civil law, Judicial 
decisions, Legislation, State governments, Riparian 
land, Riparian rights, Riparian waters, Lake beds, 
Recreation, Navigation, Public lands, Ownership of 
beds, Water law, Bodies of water, Surface waters. 


In addition to the possibility of a judicial broaden- 
ing of the definition of navigability, Florida might 
also bolster public rights of recreation by: (1) statu- 
torily extending the concept of navigability; (2) 
creating special development and water conserva- 
tion districts; (3) establishing a dedication of an 
easement for public use in non-meandered lakes; 
(4) granting special tax treatment to riparians who 
permit the public to gain access to water over their 
lands; and (5) utilizing Spanish civil law. Spanish 
civil law, unlike common law, saw nothing incon- 
sistent in the sovereign’s conveying the bottoms of 
certain lakes to private individuals while at the 
same time preserving the right of the public to 
traverse the water. Because of the civil law 
background of Florida, the Florida courts might be 
willing to recognize these Spanish doctrines as aids 
in sustaining the recognition of public rights in 
public waters. (See W70-04013). (Marsee-Florida) 
W70-04016 


FLORIDA’S LAKES (RIGHTS ATTRIBUTABLE 
TO NAVIGABLE LAKES), 

F. Maloney, and S. Plager. 

U Fla L Rev, Vol 13, No 1, p 22-55, Spring 1960. 
34 p, 165 ref, append. 


Descriptors: *Florida, *Riparian rights, *Con- 
sumptive use, *Non-consumptive use, Riparian 
water, Public rights, Judicial decisions, Water 
rights, Navigation, Recreation, Withdrawal, Access 
routes, Fishing, Swimming, Hunting, Landfill, 
Water levels, Piers, Domestic water, Industrial 
water, Agriculture, Municipal water, Water supply, 
Lakes, High water mark. 

Identifiers: View. 


In Florida, as in most Eastern jurisdictions, riparian 
rights are property. To be entitled to such rights, an 
owner must prove his ownership of the land to the 
high water mark. One question is the location of 
that mark. Riparian rights in a navigable lake can 
be considered under two headings: consumptive 
uses and non-consumptive uses. Non-consumptive 
used include access and navigation, fishing, 
swimming, hunting, wharf and fill, view, and lake 
level control. These rights are discussed in light of 
Florida case and statutory law. Due to the 
abundance of easily tapped growndwater sources, 
Florida’s lakes and streams have not been looked 
upon as a source of water supply by major con- 
sumptive users; both agricultural and industrial. 
Florida’s water law with respect to consumptive 
uses has generally developed within the riparian 
system. Early cases put primary emphasis upon 
riparian rights of use for domestic purposes. 
Reasonableness of the use was not a consideration. 
Today, the state of Florida law with respect to 
withdrawal for consumptive uses is clear. Florida 
cases are here examined and a municipality’s right, 
as a riparian owner, to withdraw water to supply its 
inhabitants is discussed. (See W70-04013). (Mar- 
see-Florida) 

W70-04017 


FLORIDA’S LAKES (RIGHTS OF THE 
PUBLIC), 

F. Maloney, and S. Plager. : 

U Fla L Rev, Vol 13, No 1, p 55-63, Spring 1960. 9 


p, 47 ref, append. 


Descriptors: *Florida, *Public rights, *Non-con- 
sumptive use, *Navigable waters, Lakes, Riparian 
rights, Judicial decisions, Eminent domain, Legisla- 
tion, Navigation, Recreation, Fishing, Hunting, 
Boating, Access routes, Parks, Shores, Regulation, 
Recreation demand, Lake beds, Relative rights, 
Swimming, Legal aspects, State governments, High 
water mark. 
Identifiers: View. 


WATER RESOURCES PLANNING—Field 06 


Water Law and Institutions—Group 6E 


The establishment of navigability is presently the 
foundation of public rights in Florida’s lakes; how- 
ever, the nature and extent of such rights have 
received very little judicial or legislative considera- 
tion. The mere fact that a lake is navigable does not 
guarantee public access to it. Courts generally 
agree that members of the public have no right to 
cross private property to reach navigable waters. 
The use of legislation or eminent domain may 
possibly be a means of establishing such public ac- 
cess. As to rights of passage and recreation along 
the shore of a navigable lake, since Florida holds 
that the riparian owner owns only to the high water 
mark, it may be that the public will have a right to 
the land between the high and low water marks. 
Once on a navigable lake in Florida, a member of 
the public has a right to use it for boating, 
swimming, fishing, and hunting, all subject to regu- 
lation. The right of the public to scenic enjoyment 
of navigable waters has not been discussed by 
Florida courts. Even if recognized, however, the 
right will have to be weighed against other public 
interests. (See W70-04013). (Marsee-Florida) 
W70-04018 


FLORIDA’S LAKES (RIGHTS OF COMMER- 
CIAL USERS), 

F. Maloney, and S. Plager. 

U Fla L Rev, Vol 13, No 1, p 53-73, Spring 1960. 
11 p, 62 ref, append. 


Descriptors: *Florida, *Consumptive use, *Non- 
consumptive use, *Non-navigable waters, Com- 
mercial fishing, Boating, Hunting, Public rights, 
Relative rights, Judicial decisions, Legislation, 
Legal aspects, State governments, Lakes, Land 
tenure, riparian rights, recreation demand, Regula- 
tion, Leases, Lake beds, Access routes, Trees, 
Crustaceans, Ownership of beds. 

Identifiers: Minerals, Sponges. 


Non-consumptive commercial uses of Florida’s 
navigable lakes fall into two categories: commer- 
cial navigation, and commercial fishing and hunt- 
ing. Subject to regulation of unreasonable uses, a 
riparian owner may for commercial purposes make 
access to navigable lakes available to the public, 
and members of the public may engage in commer- 
cial fishing. Consumptive commercial uses of 
navigable lakes include: consumptive use of the 
water; and uses that are consumptive of mineral 
deposits underlying the lake or of substances on the 
bed, such as sponges, crustaceans, or cypress trees. 
As relates to consumptive use of things on or under 
lake beds, Florida has legislatively authorized the 
sale of minerals and timber under navigable waters, 
as well as the sale or leasing of the right to drill for 
petroleum and gas. A determination that a lake is 
non-navigable generally excludes the public from 
the use of the lake. Such lake may be owned by one 
or more individuals who may control it as any other 
piece of realty. The relative rights of such multiple 
owners of the lake are discussed as well as the 
state’s right to regulate such lake. (See W70- 
04013). (Marsee-Florida) 

W70-04019 


WATER SUPPLY DISTRICTS. 


Mo Ann Stat secs 247.010 thru 247.220 (1959), as 
amended, (Supp 1970). 


Descriptors: *Missouri, *Water districts, *Water 
supply, *Water management (Applied), Legal 
aspects, Legislation, Water works, Water resources 
development, Water allocation (Policy), Water dis- 
tribution (Applied), Sanitary engineering, Public 
utilities, Water rates, Condemnation, Water utiliza- 
tion, Eminent domain, Administrative agencies, 
Administration, Conduits, Environmental sanita- 
tion, Civil engineering, Construction, Main- 
tenance. 


Public water supply districts, as Missouri political 
corporations, promote public health and sanitation 
and provide conveniences in the use of water, 
namely ample quantity and pure and wholesome 
quality. Procedures for the formation of a public 
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water supply district are enumerated. Each district 
is authorized to purchase or otherwise acquire 
water for the necessities of the district; to build, 
acquire by purchase or otherwise enlarge, improve, 
extend and maintain a system of waterworks; and 
to acquire private property by condemnation. The 
water supply district sells and distributes water to 
the inhabitants of the district and to consumers out- 
side the district and fixes rates for the sale of water. 
A board of directors manages the business and af- 
fairs of the district. The organization and operation 
of the board is regulated. Methods of financing dis- 
trict projects are enumerated. The district has the 
right to lay its mains in public highways, roads, 
streets, and alleys in the district. The procedure for 
condemnation of property is designated. The dis- 
trict which is dependent upon purchases of water to 
supply its needs may sell and convey part or all of 
its water mains, plant, real estate, or equipment to 
any water corporation. The procedure for dissolu- 
tion of a public water supply district is enumerated. 
(Powell-Florida) 

W70-04022 


SEWER DISTRICTS (CONSTRUCTION OF 
SEWERS IN UNINCORPORATED JURISDIC- 
TIONS). 

Mo Ann Stat secs 249.430 thru 249.667 (1959), as 
amended, (Supp 1970). 


Descriptors: *Missouri, *Public utility districts, 
*Sewage districts, *Sewers, Legal aspects, Legisla- 
tion, Construction, Maintenance, Local govern- 
ments, Engineering structures, Sewage disposal, 
Administrative agencies, Condemnation, Eminent 
domain, Right-of-way, Assessments, Project 
planning, Jurisdiction, Construction costs, Cost al- 
location, Operation and maintenance, Financing, 
Cost-benefit theory. 


A majority of the landowners residing in an unin- 
corporated area may petition the county court to 
establish a sewer district and provide for construc- 
tion of sewers therein. The county court may 
designate the county highway engineer to serve as 
sewer engineer. The sewer engineer is responsible 
for advising the county court in matters relating to 
the establishment and maintenance of a sewer dis- 
trict. Sewers may be constructed to serve more 
than one sewer district when the county court 
deems this necessary. The court may condemn land 
or other property to secure rights-of-way for sewer 
construction, or for construction of other improve- 
ments. Provisions are set forth for the apportion- 
ment of costs among landowners within the district. 
Upon the recommendation of the sewer engineer, 
the county court may levy special assessments for 
the operation, maintenance, and repair of sewers 
within the district. Procedures for dissolutionment 
of a district are provided. (Powell-Florida) 
W70-04023 


CLASS TWO COUNTIES - SEWER DISTRICTS. 
Mo Ann Stat secs 249.760 thru 249.810 (1959). 


Descriptors: *Missouri, *Sewage districts, *Sewage 
treatment, *Sewage disposal, Legislation, Legal 
aspects, Land tenure, Boundaries (Property), Con- 
tracts, Regulation, Ditches, Utilities, Jurisdiction, 
Construction, Condemnation, Rates, Maintenance, 
Financing, Outlets, Repairing, Taxes, Estimated 
costs, Local governments, Pollution abatement. 
Identifiers: *Sewer districts, Bonds. 


Any contiguous area lying within a second class 
county may be incorporated as a sewer district 
upon the filing of a petition with the circuit court 
by a majority of the property owners in such area. 
The petition will give the reasons a sewage treat- 
ment facility and sewer system are needed. The in- 
corporation process is outlined. Sewer districts 
shall have the power to: (1) elect a board of super- 
visors to manage district affairs; (2) contract and 
acquire property; (3) lay sewer lines in public road- 
ways; (4) furnish sewage disposal outlets and con- 
struct, acquire, improve, operate, maintain and ad- 
minister disposal systems, sewage treatment plants, 


Field O6—WATER RESOURCES PLANNING 


Group 6E—Water Law and Institutions 


mains, laterals, drains and other appurtenances in- 
cidental thereto; (5) authorize the use of their 
facilities by other governmental subdivisions so far 
as the facilities’ capacities are sufficient beyond the 
needs of the district; and (6) be parties to joint 
cooperative projects. The board of supervisors will 
establish rates for the use of the sewer districts’ 
facilities. District administration and dissolution 
are provided for. The methods of financing through 
taxation and bond issuance are outlined. (Keith- 
Florida) 

W70-04024 


FISH AND GAME (THE WILDLIFE AND 
FORESTRY LAW). 


Mo Ann Stat secs 252.010 thru 252.230 (1959). 


Descriptors: *Missouri, *Fish management, *Fish 
conservation, * Water pollution effects, Legislation, 
Legal aspects, Wildlife, Fish, Aquatic life, Regula- 
tion, Administrative agencies, Permits, Wildlife 
management, Wildlife conservation, Rivers, 
Streams, Dams, Nets, Weirs, Fish barriers, Fish lad- 
ders, Fish passages, Pollutants, Explosives, Water 
pollution, Fishkill, Fish hatcheries, Supervisory 
control (Power). 

Identifiers: * Penalties (Criminal). 


Wildlife includes all wild birds, mammals, fish and 
aquatic life. No wildlife will be taken except in the 
manner, to the extent and at the times permitted by 
the Conservation Commission. Commission agents 
may search creels, containers, gamebags, autos and 
boats which the agents have reason to believe con- 
tain unlawfully transported or possessed wildlife. 
Persons owning or operating dams will erect and 
maintain a fishway or other device which will ena- 
ble fish to have free passage through such dams. If 
such devices are impractical, the Commission may 
require the establishment of hatcheries to stock the 
waters above and below the dams. It is unlawful for 
any person to place any seine, screen, net, weir, fish 
dam, or other obstruction across any watercourse 
to obstruct the free passage of fish. It is unlawful for 
any person to cause any deleterious substance or 
explosive to be placed into any waters in quantities 
sufficient to injure or kill fish. Criminal penalties 
are provided for violation of any of the provisions 
of this chapter. (Keith-Florida) 

W70-04026 


LEASES OF FEDERAL RESERVOIR LANDS 
FOR RESORT PURPOSES. 


Mo Ann Stat secs 253.290 thru 253.320, as 
amended, (Supp 1970). 


Descriptors: *Missouri, *Administrative agencies, 
*Leases, *Land development, Operation and main- 
tenance, Federal government, Construction 
materials, Construction, Conservation, Architec- 
ture, Design, Land management, Land use, Legal 
aspects, Legislation, Reservoirs, Recreation facili- 
ties, Parks. 


The Missouri Park Board may grant leases for the 
development of resort facilities on federal reservoir 
lands which have been purchased by the state. 
Leases may not exceed fifty years in duration. 
Leases are to be granted only on the basis of com- 
petitive bidding. The Board retains the right to 
enter leased lands at all times. The Board may con- 
trol the quality of construction materials used in 
the facilities and may regulate the fees charged to 
the public for use of the facilities. Lessees must 
maintain and conserve the lands and keep accurate 
records of their operations. Lessees may execute 
construction mortgages, subject to the Board’s ap- 
proval. (Duss-Florida) 

W70-04027 


WATER RESOURCES BOARD. 
Mo Ann Stat secs 256.180 thru 256.260 (1959), as 
amended, (Supp 1970). 


Descriptors: *Missouri, *Administrative agencies, 
*Water resources, * Water resources development, 
Surveys, Data collection, Investigations, Grants, 
Bodies of water, Federal government, Regulation, 
Legislation, Water management, Water utilization, 
Real property, Legal aspects. 


A Water Resources Board is hereby created. It is 
the duty of the Water Resources Board to develop 
a long-range, comprehensive, state-wide program 
for the conservation, development, management, 
and use of state water resources. The Board is to 
collect data and make surveys, investigations, and 
recommendations concerning water resources and 
their relation to social and economic needs. The 
Board will act as a clearing house for water 
resources data collected by other agencies. It may 
enter upon any lands or waters for investigative 
purposes. The Board may cooperate with the 
United States or any federal or state agency. The 
Board must employ an engineer experienced in 
water resources as its executive director. The 
Governor may delegate additional authority to the 
Board. (Duss-Florida) 

W70-04028 


WATER CONSERVANCY DISTRICTS. 
Mo Ann Stat secs 257.320 thru 257.490 (1959). 


Descriptors: *Missouri, *Water districts, *Water 
conservation, *Taxes, Government finance, Ad- 
ministrative agencies, Water management (Ap- 
plied), Legal aspects, Legislation, Financing, 
Economics, Administration, River basins. 


The types of funds which may be used by a con- 
servancy district and the use of money acquired as 
aid from a public agency are described. Tangible 
property within the district may be taxed. General 
obligation bonds may be issued by the board of 
trustees of a river basin conservancy district. The 
procedures for disincorporation of a conservancy 
district are enumerated. (Powell-Florida) 
W70-04031 


BOUNDARIES BY WATERCOURSES. 
Mo Ann Stat sec 46.010 (1966). 


Descriptors: *Missouri, *Watercourses (Legal), 
*Boundaries (Property), *Channels, Legislation, 
Surveys, Local governments, Legal aspects, Water 
law, Jurisdiction. 

Identifiers: Counties. 


Whenever a county is bounded by a watercourse 
the boundary shall be construed to be the middle of 
the main channel of the watercourse. Range, 
township, and sectional lines shall be construed as 
conforming to the established surveys. (Schram- 
Florida) 

W70-04039 


TAXATION OF BRIDGE AND PUBLIC UTILITY 
COMPANIES. 


Mo Ann Stat secs 153.030, 153.040 (1952). 


Descriptors: *Missouri, *Taxes, *Bridges, *Public 
utilities, Legislation, Assessments, Tax rate, Rail- 
roads, Cities, Local governments, Electric power, 
Real propery, Pipelines, Payment, Utilities, 
Navigable waters, Streams. 

Identifiers: *Toll bridges. 


All private bridges over streams dividing this state 
from other states, all toll bridges across navigable 
streams, and all property owned by public utility 
companies are subject to taxation for state, county, 
municipal, and other local purposes to the same ex- 
tent as the property of private persons. Taxes on 
these properties shall be levied and collected in the 
same manner as provided for the taxation of rail- 
road property. Details of the taxation procedures 
are provided. In cases where a part of any bridge is 
in this state and a part in another state, only the 
portion of the bridge in this state shall be subject to 
assessment and taxation. (Schram-Florida) 
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W70-04042 


NATIONAL RIVERS AND HARBORS CON- 
GRESS SUPPORTS A COMPREHENSIVE 
WATER RESOURCES DEVELOPMENT PRO- 
GRAM, 

William J. Hull. 

Congressional Record, 91st Cong, Ist Sess, Sept 
22, 1969. 


Descriptors: *Water resources development, *Pro- 
ject planning, *Federal project policy, *Legisla- 
tion, Cost-benefit analysis, Economics, Water 
Resources Planning Act, Project purposes, 
Planning, Project benefits, River basin deveiop- 
ment, Navigation, Flood control, Low-flow aug- 
mentation, Dams, Water management (Applied), 
Reservoir operation, Water requirements, Ad- 
ministration, Multiple-purpose projects. 

Identifiers: Water resource objectives, Project 
evaluation. 


Senator Birch Bayh states that an imperative need 
exists for an accelerated program of comprehen- 
sive water resource development to meet the rising 
water requirements of increasing population and an 
expanding economy. Existing criteria for the 
evaluation of water resource development projects 
are needlessly restrictive. Most water resources 
projects produce benefits which are often over- 
looked, and most projects are multi-purpose 
whether so recognized or not. Congress should 
develop national water resource goals and objec- 
tives based on economic grounds and value 
judgments. It is argued that a river basin approach 
to water resource planning should be adopted by 
Congress and that existing procedures whereby im- 
provements are authorized on a project-by-project 
basis should be changed. This multi-purpose basin 
approach should apply to the whole process by 
which water resources projects are initiated and 
developed. (Caldwell-Florida) 

W70-04043 


ADMINISTRATIVE ARRANGEMENTS FOR 
WATER RESOURCES DEVELOPMENT IN 
MONTANA, 

Montana State Univ., Bozeman. 

Richard Sheridan. 

Montana University Joint Water Resources 
Research Center, (1969). 3 p OWRR Project B- 
004-MONT. 


Descriptors: *Administrative agencies, * Political 
aspects, *Resource development. 

Identifiers: *Politico-administrative, *Water and 
land resources, *Restructuring, *Efficient adminis- 
trative arrangement. 


This study deals with the nature of the politico-ad- 
ministrative aspects of resources development in 
Montana, with particular emphasis on water 
resources. An extensive bibliography has been 
prepared relating to the general source materials 
about Montana’s water and land resources. A 
review was also made of the formal organization for 
natural resources administration in all of the fifty 
states. Finally, an analysis was made of the needed 
restructuring of the administrative agencies within 
Montana to provide an efficient administrative ar- 


rangement for water resources development. 
W70-04044 


6F. Nonstructural Alternatives 


Tokar eck al hd OF NON-STRUC- 
ANAGEMENT ALTERNA- 
TIVES: CHAPTER IV, Be 
Wisconsin Univ., 
Center. 
John C. Day. 
Wisconsin Water Resources Center, Madison, 
Final Report (Partial), p 54-111, 1969. 58 p, 20 
tab, 7 ref. OWRR Project B-002-WIS. 


Madison. Water Resources 


— aes 


Descriptors: *Linear programming, *Management, 
*Flood plains, *Floodproofing, Land development, 
Models, Rent, Zoning, Landfills. 

Identifiers: Site elevation. 


A linear programming solution to a flood plain 
management problem was developed. The objec- 
tive was to choose the appropriate land activities 
for a presently vacant tract of land lying in a flood 
hazard location. Two basic residential models were 
designed allowing for two different degrees of site 
elevation through the use of a land fill. Along with 
the programming models, an extensive ’side-calcu- 
lation’, employing the regression estimates of rents, 
the expected flood losses for all residential land 
use-location combinations and estimated costs for 
elevation and floodproofing, identified the set of 
activities that yielded positive rent. The solution 
was placed at the disposal of the flood plain 
manager a residential development plan that served 
as a guide for zoning, subdivision control, and 
building code regulations. (See W70-04002). 
(Thiuri-Cornell) 

W70-04003 


6G. Ecologic Impact of 
Water Development 


THE FUTURE OF THE NORTH CAROLINA 
COASTAL AREA. 

For primary bibliographic entry see Field 05G. 
W70-04032 


07. RESOURCES DATA 
7A. Network Design 


A PROPERTY OF THE RANGE OF PARTIAL 
SUMS, 

Geological Survey, Washington, D.C. 

N.C. Matalas, and C.S. Huzzen. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 33, 
p 252-257, 1967. 6p, 1 tab, 8 ref. 


Descriptors: *Time series analysis, *Markov 
processes, *Statistical methods, Probability, 
Stochastic processes, Time lag, Runoff forecasting, 
Streamflow forecasting. 


Under the assumption that time series are 
generated by lag-one Markov processes, an in- 
vestigation was made of the degree to which serial 
dependence and skewness affects the ratio of the 
range of cumulative departures from the sample 
mean to the sample standard deviation. From a 
large number of generated sequences, the mean 
value of k was determined for various values of N, 
lag-one serial correlation, p (1), and skewness. For 
all values of N and p (1), skewness had no effect. 
Within the range of values of N and p (1) for an- 
nual sequences of river discharge, the average of 
values agrees with that found in observed 
sequences. This indicates that a lag-one Markov 
process may be a good approximation to the 
generating process of sequences of annual river 
discharge and that apparent long-term movements 
in these sequences are chance events. (Knapp- 
USGS) 

W70-03701 


DISTRIBUTION OF INTERIOR LINK 
LENGTHS IN NATURAL CHANNEL NET- 
WORKS, : 
IBM Watson Research Center, Yorktown Heights, 
N.Y. 

For primary bibliographic entry see Field 02E. 
W70-03878 


EXTENSION OF RAINFALL RECORDS BY IN- 
TERSTATION CORRELATION, | deuce 
Stanford Univ., Calif. Dept. of Civil Engineering. 


Molina Medardo. 

Available for $2.00 per copy, from Stanford 
University, School of Engineering, Stanford, 
California 94305. Technical Report No 123, Dec 
1969. 128 p, 24 fig, 16 tab. 


Descriptors: *Precipitation, *Hydrologic data, 
*Correlation analysis, California. 

Identifiers: Guatemala, Venezuela, Interstate cor- 
relation. 


The feasibility of extending short precipitation 
records by correlation with nearby stations having 
longer records is explored. Analysis is made for an- 
nual, monthly, and daily data. Linear regression 
analysis is used with a random term to allow for de- 
partures from the mean relation. Data from 
California, Guatemala, Venezuela are used in the 
study. The study indicates that an initial period of 
record of about 15 years is adequate to establish 
the correlation required and that extension to sta- 
tions up to 60 miles from the base station is possible 
when regional variability of rainfall is high and that 
even longer distances are possible where regional 
variability is relatively low. Technique is specifi- 
cally designed to be of value in developing coun- 
tries where few long-record rainfall stations exist. 
(Linsley-Stanford) 

W70-03932 


7B. Data Acquisition 


GAMMA-RAY SPECTROSCOPY AS A TOOL 
FOR A RAPID INVESTIGATION OF DETRITIC 
CORES, 

Centre National de la Recherche Scientifique, Gif- 
sur-Y vette (France). Centre des Faibles Radioac- 
tivities. 

Lydie Chenouard, and Claude Lalow. 

Journal of Sedimentary Petrology, Vol 39, No 4, p 
1477-1483, Dec 1969.7 p, 5 fig, 3 tab, 12 ref. 


Descriptors; *Gamma_ rays, *Spectroscopy, 
*Analytical technique, *Sediments, *Detritus, 
Cores, Stratigraphy, Climatic zones, Potassium, 
Particle size, Radium radioisotopes, Sedimentation 
rates, Geochemistry. 

Identifiers: Gamma-ray spectrometry. 


The nondestructive gamma-ray spectroscopy of a 
sedimentary core was used to identify five great 
zones of variation of potassium and thorium con- 
tent in Atlantic continental shelf sediments. A sedi- 
mentological and paleoclimatic study shows that 
those variations correspond to climatic fluctua- 
tions. It is then concluded that nondestructive 
gamma-ray spectroscopy may be a valuable tool for 
a rapid investigation of sedimentary cores. 
(Gabriel-USGS) 

W70-03650 


USER TRIALS OF A SUBMERSIBLE WATER 
QUALITY RECORDING METER, 

Ontario Water Resources Commission, Toronto. 
Great Lakes Survey Program. 

For primary bibliographic entry see Field 05A. 
W70-03662 


THE INFRA-RED DETERMINATION OF 
QUARTZ IN SEDIMENTS AND SEDIMENTARY 
ROCKS, 

Liverpool Univ. (England). Dept. of Oceanog- 
raphy. 

R. Chester, and R. N. Green. 

Chemical Geology, Vol 3, No 3, p 199-212, Sept 
1968. 14 p, 8 fig, 2 tab, 13 ref. 


Descriptors: *Quartz, ‘*Infrared radiation, 
*Analytical techniques, *Sediments, Sedimentary 
rocks, Spectrophotometry, Rock properties, Parti- 
cle size, Sampling, Laboratory tests, Methodology. 
Identifiers: *Infrared technique, *Quartz adsorp- 
tion band, Potassium bromide discs. 


An infrared technique is described for use in mak- 
ing rapid, accurate determination of quartz. Quartz 
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RESOURCES DATA—Field 07 
Data Acquisition—Group 7B 


is an important component of many sediments and 
sedimentary formations, and information on its 
destribution is necessary for interpretation of 
ecological, mineralogical and geochemical condi- 
tions of deposition. The technique described util- 
izes introduction of sediment samples to the spec- 
trophotometer in a solid form as KBr discs, and is 
made quantitative by controlling the volume of 
material in each disc. Quartz content of 16 sedi- 
mentary rocks and synthetic standards were 
analyzed by the technique; results are in good 
agreement with those obtained by chemical and X- 
ray methods. (Lang-USGS) 

W70-03678 


COLOR PHOTOGRAPHS 
RESOURCES STUDIES, 
Geological Survey, Washington, D.C. 

William J. Schneider. 

Photogrammetric Engineering, p 257-262, Mar 
1968. 6 p, 8 plate. 


FOR WATER 


Descriptors: *Aerial photography, *Water 
resources, *Surveys, *Investigations, Water tem- 
perature, Water pollution sources, Vegetation ef- 
fects, Topography, Land use, Water quality, 
Hydrogeology. 

Identifiers: Color aerial photography, Infrared. 


Air-photo interpretation is very well suited to water 
resources studies where limited observations of 
hydrologic data must be extended to regional 
characteristics for large areas. It is also useful in 
monitoring the hydrologic regimen of an area to 
detect possible changes. Color aerial photography 
is generally superior to black-and-white photog- 
raphy for these water resources investigations. 
Depth penetration through water, and excellent 
discrimination of water indicators, such as vegeta- 
tion, are its main assets. Meaningful interpretation 
of the photography depends on adequate ground 
control data. Experiences of the Water Resources 
Division, U.S. Geological Survey, indicate that the 
best interpretation is done by professional person- 
nel--engineers, geologists, and water chemists inti- 
mately associated with a particular water resources 
project for which the photography has been ob- 
tained. (Knapp-USGS) 

W70-03680 


DESIGN OF A NEUTRON SCATTERING 
WATER CONTENT GAGE FOR SOILS, 

Illinois Univ., Urbana. 

Kenneth Preiss. 

In: Isotope Techinques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 22-27, 1967. 6 p, 5 fig, 7 ref. 


Descriptors: *Nuclear moisture meters, *Calibra- 
tions, *Neutron absorption, *Soil moisture meters, 
*Radiosotopes, Gamma _ rays, Radioactivity 
techniques, Gages, Cadmium radioisotopes, Fluc- 
tuation, Organic matter. 

Identifiers: *Neutron scattering, Beryllium, Plu- 
tonium 239, Actinium 227, Americium 241. 


Errors in the reading of a neutron scattering water 
content gage due to the chemical composition of 
the soil and to statistical fluctuations in the source 
emission rate are discussed. The effect of each 
cause of error may be minimized by correct design 
of the apparatus. The collision processes that may 
occur between neutrons and the atoms of a soil are 
described. It is shown that trace quantities of par- 
ticular elements in the soil can reduce the reading, 
but a simple cadmium cover around the detector 
will eliminate their effect. Equations are given 
relating error in water content reading with the or- 
dinate and slope of the calibration curve. Using 
these equations, it is shown that the time required 
to attain a given standard error in water content 
reading depends upon the distance between source 
and detector; a source to detector distance exists 
which gives a least time for a given error. (Carstea- 
USGS) 

W70-03686 


Field O7 —RESOURCES DATA 
Group 7B—Data Acquisition 


DEVELOPMENT OF A RADIOISOTOPE GAGE 
FOR MONITORING SEDIMENT CONCENTRA- 
TION IN RIVERS AND STREAMS, 

Panametrics, Inc., Waltham, Mass. 

Bach Sellers, Charles A. Ziegler, and John 
Papadopoulos. ‘ 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
Geophysical Union, p 3-10, 1967. 8 p, 5 fig, 1 tab, 1 
ref. 


Descriptors: *Radioactivity techniques, *Sediment 
discharge, *Suspended load, *Monitoring, Gages, 
Streams, Rivers, Water control, Water conserva- 
tion, X-rays, Cadmium radioisotopes, Instrumenta- 
tion. 

Identifiers: Sediment concentration gaging. 


A radioisotope gage has been developed to satisfy 
the need for a self-powered, continuous monitoring 
system of sediment concentrations in rivers and 
streams. This gage uses X-rays from Cd 109. Basi- 
cally the gage records the ratio of X-ray transmis- 
sion through water containing suspended sediment 
and a reference cell containing distilled water. The 
instrument is capable of recording at 15 minute in- 
tervals over a period of 7 1/2 days with an accuracy 
better than 20% for sediment concentrations rang- 
ing from 1,000 to 50,000 ppm. The radioisotope 
gage has been field tested and it is being delivered 
to member agencies of the U.S. Inter-Agency Sedi- 
mentation Project for extended test and evaluation 
over a one-year period. (Carstea-USGS) 
W70-03687 


DOWNWARD MOVEMENT OF SOIL 
MOISTURE TRACED BY MEANS’ OF 
HYDROGEN ISOTOPES, 

Heidelberg Univ. (West Germany). Physics Inst., 
C-14 Lab. 

For primary bibliographic entry see Field 02G. 
W70-03689 


THE APPLICATION OF ISOTOPES TO SOME 
PROBLEMS IN ATMOSPHERIC SCIENCES, 
Atomic Energy Commission, Washington, D.C. 
Biology and Medicine Div. 

For primary bibliographic entry see Field 02B. 
W70-03690 


CONTRIBUTION OF ISOTOPE TECHNIQUES 
TO THE STUDY OF SOME HYDROLOGICAL 
PROBLEMS, 

International Atomic Energy Agency, Vienna 
(Austria). 

For primary bibliographic entry see Field 02A. 
W70-03694 


APPLICATION OF DEUTERIUM ANALYSES 
TO THE HYDROLOGY OF THE LAKES OF 
THE GRAND COULEE, WASHINGTON, 
Geological Survey, Denver, Colo.; and Woods Hole 
Oceanographic Institution, Mass. 

For primary bibliographic entry see Field 02K. 
W70-03696 


ULTRA-LOW VELOCITY MEASUREMENT IN 
A STRATIFIED RESERVOIR BY ISOTOPIC 
CURRENT METER, 

gr Valley Authority, Norris. Engineering 
Lab. 

For primary bibliographic entry see Field 02H. 
W70-03697 if z 


MINIMIZING NUCLEAR SOIL DENSITY AND 
MOISTURE CONTENT GAGE ERRORS, 

North Carolina State Univ., Raleigh. 

Robin P. Gardner. 

Highw Res Rec, No 290, p 1-8, 1969. 8 p, 15 ref. 


Descriptors: *Nuclear moisture meters, Neutron 
counters, *Errors, Variability, Soil density, Soil 
mechanics, Soil moisture, Gamma rays, *Soil 
moisture meters, Moisture content, Calibrations, 


Bibliographies, Measuring instruments, Mathe- 
matical analysis, Mathematical models, Moisture 
meters. 

Identifiers: *Nuclear density meters, Neutron 
moderation method, Control equipment, Accura- 
cy, Testing equipment. 


Sources of error in nuclear soil density gages are 
identified as sensitivity to variations in sample com- 
position, poor calibration techniques, and sensitivi- 
ty to surface heterogeneities. Errors associated 
with nuclear moisture content gages are identified 
as sensitivity to soil composition, sensitivity to soil 
density, and poor calibration techniques. Several 
approaches are evaluated for minimizing these 
sources of error, including mathematical analyses 
of the nuclear gaging principles, the calibration 
model method, and the dual-gage principle for 
nuclear density gages. The primary source of error 
for the gamma-ray density gage was sensitivity to 
soil composition. Mathematical model studies of 
the gamma-ray density gage indicated that changes 
in any single gage design parameter minimized er- 
rors caused by variations in soil composition only at 
the expense of increasing errors caused by surface 
heterogeneities. Mathematical analysis of neutron 
soil moisture gages has had limited success. The 
calibration model method shows promise for 
minimizing sources of error for the neutron 
moisture gages and the dual-gage principle for the 
gamma-ray density gages. (USBR) 

W70-03787 


APPLICATION OF PORE PRESSURE MEA- 
SUREMENTS TO SHEAR STRENGTH OF 
COHESIVE SOILS, 

Bureau of Reclamation, Denver, Colo. 

H. J. Gibbs, and C. T. Coffey. 

Bur Reclam Rep No Em-761, June 1969. 56 p, 38 
fig, 3 tab, 10 ref, 3 append. 


Descriptors: *Pore air pressures, *Negative pore 
pressure, *Pore water pressures, Capillarity, Effec- 
tive stress, Soil compression tests, Soil tests, *Test 
procedures, Triaxial shear, Shear strength, *Pore 
pressure, Research and development, Cohesive 
soils, Laboratory tests, Soil strength, Soil engineer- 
ing, Soil mechanics, Triaxial compression. 
Identifiers: Triaxial tests, Soil suction, Undrained 
tests, Exposed end plate method, Unsaturated soils, 
Testing equipment. 


An accurate method of measuring pore pressure in 
soils is necessary for determining stress when desig- 
ning soil structures. The Bureau of Reclamation 
has made the following advances in measuring 
negative pore pressures: (1) The exposed end plate 
method of measuring the initial negative pore pres- 
sure of soils. Negative pore pressure can be deter- 
mined on a routine laboratory testing basis without 
damaging the specimens for further testing. (2) 
Measuring capillary pressure throughout the 
volume change range as the undrained (sealed) 
specimens are compressed from initial negative 
pore pressure to the point where the capillary pres- 
sure becomes zero at saturation. Results of this test 
conducted on one of a series of specimens, together 
with results of the exposed end plate test on each 
specimen of the series are applied in the analysis of 
soil strength from shear test results. (3) Improved 
accuracy in measuring pore air pressure by separat- 
ing the water film in the soil from the end plate 
measuring device and controlling the end plate so 
that water is not drawn into or from the soil. Varia- 
ble soil stress conditions that would be introduced 
changing soil moisture conditions are 
eliminated. (USBR) 

W70-03788 


A BATTERY POWERED PROPORTIONAL 
STREAM WATER SAMPLER, 

Forest Service (USDA), Corvallis, Oreg. Pacific 
Northwest Forest and Range Exneriment Station. 
R. L. Fredriksen. , 

Water Resources Research, Vol 5, No 6, p 1410- 
1413, Dec 1969. 4 p, 4 fig. 
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Descriptors: *Sampling, *Instrumentation, *Water 
quality, Water analysis, Data collections, Automa- 
tion, Equipment. 

Identifiers: Water samplers. 


A stream water sampler was designed and tested to 
sample water from a stream at a rate proportional 
to the streamflow rate. A composite of samples 
taken in this manner is an estimate of the mean 
concentration of constituents carried by the stream 
while the sample was collected. The instrument is 
suitable for estimates of transport of suspended or 
dissolved constituents in small streams. The sam- 
pler can be built for under $1000. (Knapp-USGS) 
W70-03856 


A TEN-UNIT WATER LEVEL SENSING AND 
RECORDING SYSTEM, 

Maryland Univ., College Park. 

Robert M. Ragan, and Alan B. Hais. 

Water Resources Research, Vol 5, No 6, p 1414- 
1417, Dec 1969. 4 p, 2 fig. 


Descriptors: *Water levels, *Water level fluctua- 
tions, *Sampling, Automation, Instrumentation, 
Equipment, Stream gages. 

Identifiers: Water level recorders. 


An instrument to record a number of water levels 
on one chart for field studies was developed around 
a float-pulley mechanism attached to the shaft of a 
potentiometer. A timing circuit allows one 6- 
second recording cycle each minute for each of 10 
sensors. Drift due to battery drain has not been en- 


countered, and field performance has _ been 
satisfactory at a total cost of less than $400. (K- 
napp-USGS) 
W70-03857 


APPLICATIONS OF COLOR AERIAL 
PHOTOGRAPHY TO WATER RESOURCES 
STUDIES, 

Geological Survey, Washington, D.C. 

William J. Schneider, and Milton C. Kolipinski. 
Reprinted from Proc 1969 Seminar on Remote 


Sensing. Geological Survey Duplicated Report, p 
257-262, 1969. 6 p, 16 ref. 


Descriptors: *Aerial photography, *Water 
resources, *Surveys, *Investigations, Water tem- 
perature, Water pollution sources, Vegetation ef- 
fects, Topography, Land use, Water quality, 
Hydrogeology. 

Identifiers: Color aerial photography, Infrared. 


Air-photo interpretation is very well suited to water 
resources studies where limited observations of 
hydrologic data must be extended to regional 
characteristics for large areas. It is also useful in 
monitoring the hydrologic regimen of an area to 
detect possible changes. Color aerial photography 
is generally superior to black-and-white photog- 
raphy for these water resources investigations. 
Depth penetration through water, and excellent 
discrimination of water indicators, such as vegeta- 
tion, are its main assets. Meaningful interpretation 
of the photography depends on adequate ground 
control data. Experiences of the Water Resources 
Division, U. S. Geological Survey, indicate that the 
best interpretation is done by professional person- 
nel--engineers, geologists, and water chemists inti- 
mately associated with a particular water resources 


project for which the photography has b 5 
tained. (Knapp-USGS) photography has been ob 
W70-03869 


DETERMINING SPECIFIC YIELD OF THE 


OGALLALA AQUIFER BY THE 
METHOD. Q NEUTRON 


Agricultural Research Service, Bushland, Tex. — 


Southwestern Great Plains Research Center. 
For primary bibiiographic entry see Field 02F. 
W70-03871 
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RADIOCARBON DETERMINATIONS APPLIED 
TO GROUNDWATER HYDROLOGY, 

Geological Survey, Washington, D.C.; and Geolog- 
ical Survey, Denver, Colo. 

For primary bibliographic entry see Field 02F. 
W70-03890 


DEVELOPMENT OF ISOTOPE METHODS AP- 
PLIED TO GROUNDWATER HYDROLOGY, 
Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotopes. 

A. Nir. 

In: Isotope Techniques in the Hydrologic Cycle, 
Geophysical Monograph Series, No 11, American 
ee env ese! Union, p 109-116, 1967. 8 p, 5 fig, 10 
ref. 


Descriptors: *Radioisotopes, *Radioactivity 
techniques, *Tracking techniques, Radioactive 
dating, Underground storage, Dispersion, Research 
and development, Groundwater movement, 
Hydrology, Hydrologic cycle, Hydrogeology. 
Identifiers: Isotopes in groundwater hydrology. 


A survey of development of isotope methods in 
hydrology reveals that the initial high hopes have 
been only partly fulfilled. Only a few defined areas 
of specific and local application have been ad- 
vanced, such as determination of point velocity, 
aquifer storativity, hydrodynamic dispersion coeffi- 
cients, and transit times through age determination. 
A critical evaluation of present methods of isotope 
data interpretation to groundwater analysis in- 
dicates that the assumptions made and the results 
obtained are often not compatible with the 
problems and approaches of the practicing 
hydrologists. Modifications of this approach may, 
however, enable comparison of isotope survey 
results with those obtained by other conventional 
methods. More basic contribution of isotope 
methods to hydrology seems feasible in view of this 
analysis and of the state of experimental 
techniques. It first requires, however, a more con- 
certed effort in selected hydrological basins where 
diverse isotope and conventional methods could be 
applied and evaluated in close cooperation 
between hydrologists and the physical (isotope) 
scientists. The international hydrological decade 
offers a suitable opportunity for such an undertak- 
ing on a regional scale. (Carstea-USGS) 
W70-03891 


GROUNDWATER FLOW AND DIRECTION 
MEASUREMENT BY MEANS OF 
RADIOISOTOPES IN A SINGLE WELL, 

For primary bibliographic entry see Field 02F. 
W70-03892 


USE OF CHEMICAL AND RADIOACTIVE 
TRACERS AT THE NATIONAL REACTOR 
TESTING STATION, IDAHO, 

National Reactor Testing Station, Idaho Falls, 
Idaho. 

For primary bibliographic entry see Field 02F. 
W70-03893 


LARGE-SCALE UTILIZATION OF TRITIUM IN 
HYDROLOGIC STUDIES, 
Stockholm Univ. (Sweden). 
Meteorological Inst. . 
For primary bibliographic entry see Field 02A. 
W70-03894 


International 


RADIOCARBON AGES OF GROUNDWATER IN 
AN ARID ZONE UNCONFINED AQUIFER, _ 
Instituto Venezolano de Investigaciones Cien- 
tificas, Caracas. , 

For primary bibliographic entry see Field 02F. 
'W70-03895 


TECHNIQUES OF GROUNDWATER TRACING 
USING RADIONUCLIDES, ’ 
Atomic Energy of Canada Ltd., Chalk River (On- 


tario). 


RESOURCES DATA—Field 07 


Evaluation, Processing and Publication—Group 7C 


For primary bibliographic entry see Field 02F. 
W70-03896 


FRACTIONATION OF TRITIUM AND DEU- 
TERIUM IN SOIL WATER, 

Geological Survey, Washington, D.C. 

For primary bibliographic entry see Field 02G. 
W70-03897 


ENVIRONMENTAL TRITIUM STUDIES AT 
THE NATIONAL REACTOR TESTING STA- 
TION 

Atomic Energy Commission, Idaho Falls, Idaho. 
For primary bibliographic entry see Field 05B. 
W70-03898 


THE USE OF A TRACER TEST TO VERIFY AN 
ESTIMATE OF THE GROUNDWATER 
VELOCITY IN FRACTURED CRYSTALLINE 
ROCK AT THE SAVANNAH RIVER PLANT 
NEAR AIKEN, SOUTH CAROLINA, 

Geological Survey, Aiken, S.C. 

For primary bibliographic entry see Field 02F. 
W70-03899 


WATER TRACING IN THE HYDROLOGIC CyY- 
CLE 

International Atomic Energy Agency, Vienna 
(Austria). 

For primary bibliographic entry see Field 02A. 
W70-03900 


THE USE OF REMOTE SENSING IN WATER 
RESOURCE MANAGEMENT, 

Stanford Research Inst., Menlo Park, Calif. 

Robin I. Welch. 

Proceedings of the Eutrophication-Biostimulation 
Assessment Workshop, June 19-21, 1969, Califor- 
nia Univ, Berkeley, Sanitary Engineering Research 
Lab and National Eutrophication Research Pro- 
gram, Corvallis, Ore, Pac Northwest Water Lab, p 
227-242. 8 fig, 3 tab, 3 ref. 


Descriptors: *Remote sensing, *Water resources, 
*Water management (Applied), Synoptic analysis, 
Analytical techniques, Marine plants, Planning, 
Water pollution, Aquatic environments, Aerial 
photography, Light quality, Dye releases, Oysters, 
Fluorometry, California, Silting. 

Identifiers: Data acquisition, Marine resources, 
Freshwater resources, Multiband aerial photog- 
raphy, Underwater photography, Infrared photog- 
raphy, Kelp inventories, Oil pollution, Water move- 
ment, Humboldt Bay (Calif), San Diego Bay 
(Calif), Rhodamine B, Rhodamine WT, Russian 
River (Calif), Austin Creek (Calif), Lake Tahoe 
(Calif), University of California (Davis). 


Because problems of water quality management 
are diverse and complex, data must be utilized from 
many sources, ranging from synoptic aerial surveys 
by remote sensing to painstaking laboratory analy- 
sis. Remote sensing acquires information about an 
object which is not in intimate contact with the in- 
formation-gathering device. Application of remote 
sensing techniques, principally photographic, to 
various marine and freshwater resources in Califor- 
nia are described, including mapping of water 
movements, detection of general pollutants, detec- 
tion of oil pollution, and inventory of kelp beds. Ex- 
tensive information tabulated in the report includes 
photographic specifications for various applica- 
tions, film-filter combinations for detection of 
rhodamine and pollutants in San Diego Bay, and 
relative utility of spectral bands in multiband detec- 
tion of oil pollution. Benefits of remote sensing in- 
clude: improved analysis and inventory of aquatic 
environments; more effective monitoring of 
selected water masses; comprehensive evaluation 
of aquatic communities and associated terrestrial 
resources; timely evaluation of pollutional sources 
and effects; and improved data acquisition on 
resource development for maximal benefit and 
minimal environmental damage. Image interpreta- 
tion requires careful comparison with ground truth 


57 


in a given area before meaningful extrapolations to 
new situations can be made. (See Vol 3, No 7, Field 
5C, entry W70-02775 ). (Eichhorn-Wisconsin ) 
W70-03985 


7C. Evaluation, Processing and 
Publication 


CATALOG OF INFORMATION ON WATER 
DATA, EDITION 1968 - INDEX TO GROUND- 
WATER STATIONS, 

Geological Survey, Washington, D.C. Office of 
Water Data Coordination. 

For primary bibliographic entry see Field 02F. 
W70-03658 


BIBLIOGRAPHY OF THE GROUNDWATER 
RESOURCES OF NEW YORK THROUGH 1967, 
Geological Survey, Albany, N.Y. 

For primary bibliographic entry see Field 02F. 
W70-03659 


CATALOG OF INFORMATION ON WATER 
DATA, EDITION 1968 - INDEX TO AREAL IN- 
VESTIGATIONS AND MISCELLANEOUS AC- 
TIVITIES, 

Geological Survey, Washington, D.C. Office of 
Water Data Coordination. 

For primary bibliographic entry see Field 02E. 
W70-03663 


COMMUNITIES OF OVER 1,000 POPULATION 
WITH WATER CONTAINING IN EXCESS OF 
1,000 PPM OF TOTAL DISSOLVED SOLIDS, 
Black and Veatch, Kansas City, Mo. 

W.L. Patterson, and R. F. Banker. 

Report available for sale by Superintendent of 
Documents, US Government Printing Office, 
Wash, DC, 20402 - Price $0.70. Office of Saline 
Water Research and Development Progress Report 
No 462, Oct 1969. 47 p, 2 fig, 2 tab. OSW Contract 
No 14-01-0001-1777. 


Descriptors: *Water supply, *Water quality, *Dis- 
solved solids, Water resources, Water resources 
development, Water quality control, Population, 
Data collections, Hydrologic data. 

Identifiers: Community development, Total dis- 
solved solids. 


A total of 420 communities in the United States of 
over 1,000 population with water supplies contain- 
ing total dissolved solids in excess of 1,000 parts 
per million are listed. These communities in 29 
states had a 1960 census population in excess of 
2,770,000. These data can be used for improving 
water quality. (Carstea-USGS) 

W70-03664 


DEVELOPMENT OF MATHEMATICAL 
MODEL AND COMPUTER PROGRAM FOR OP- 
TIMIZATION OF VERTICAL TUBE EVAPORA- 
TOR SALINE WATER PLANTS, 

Houston Research Inst., Inc., Tex. 

For primary bibliographic entry see Field 03A. 
W70-03665 


ESTIMATION OF THE PARAMETERS OF 
GUMBEL’S THIRD ASYMPTOTIC DISTRIBU- 
TION BY DIFFERENT METHODS, 

Michigan Univ., Ann Arbor; and Georgia Inst. of 
Tech., Atlanta. 

Rolf A. Deininger, and James D. Westfield. 

Water Resources Research, Vol 5, No 6, p 1238- 
1243, Dec 1969. 6 p, 1 fig, 5 ref. 


Descriptors: *Statistical methods, *Probability, 
*Forecasting, *Droughts, Digital computers, Esti- 
mating, Least squares method, Frequency analysis. 
Identifiers: Gumbel’s method, Fibonacci search. 


Field O7 RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


Estimation of the parameters of Gumbel’s third 
asympototic distribution of the smallest value has 
been accomplished in the past by the following 
methods: (1) the method of moments; (2) using an 
order statistic on the characteristic drought; and 
(3) using the smallest observed drought. These 
three methods are compared with a fourth method 
that uses sequential least squares and a Fibonacci 
search. Based on estimates of the parameters of 44 
rivers in the United States, it appears that methods 
1, 2, and 3 do not give a satisfactory estimate of the 
smallest frought in a large number of cases. The 
method of using an order statistic was the least suc- 
cessful. The use of the least squares and Fibonacci 
search approach gave more acceptable estimates 
than the other methods. (Knapp-USGS) 
W70-03674 


AN ANALYSIS OF RUNS OF PRECIPITATION _ 


EVENTS, 

North Carolina State Univ., Raleigh. Dept. of 
Biological and Agricultural Engineering. 

Edward H. Wiser. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State Univ, Fort Collins, Vol 1, Paper 34, 
p 258-267, 1967. 10 p, 4 fig, 2 tab, 7 ref. 


Descriptors: *Precipitation (Atmospheric), 
*Forecasting, *Statistical methods, *Markov 
processes, Stochastic processes, Probability, Monte 
Carlo method, Mathematical models. 

Identifiers: Runs of data. 


Simulation of precipitation records requires infor- 
mation about patterns of events. One useful 
characteristic is the number of runs of events or 
nonevents of any length. Equations presently 
available for standard models apply for an infinite 
series of draws, and data must be obtained carefully 
in order to fit the models. Exact equations are 
presented for the number of runs in a specified du- 
ration for a wide class of models, including the 
Bernoulli and Markov models as special cases. 
Equations are given for the number of runs of any 
length, for the total number of runs, and for the 
total number of events. The effects of analyzing 
runs over a limited time period is readily obtained. 
Examples are given of analyses of hourly events, 
showing the marked effect of persistence over short 
time periods. The inadequacy of standard models 
in describing the data is clearly demonstrated, and 
another model is used which more adequately ac- 
counts for the effect of persistence. (Knapp-USGS) 
W70-03702 


A MODEL FOR GENERATING SYNTHETIC 
SEQUENCES OF SHORT TIME-INTERVAL 
RAINFALL DEPTHS, 

Massachusetts Inst. of Tech., Cambridge. 

For primary bibliographic entry see Field 02B. 
W70-03703 


A MOSAIC TECHNIQUE FOR GENERATING 
THE DAILY PATTERN WITHIN A SYNTHETIC 
FLOW SEQUENCE, 

Welsh Coll. of Advanced Technology, Cardiff; and 
Water Research Association, Medmenham (En- 
gland). 

For primary bibliographic entry see Field 02A. 
W70-03704 


ON THE FLUCTUATION OF WATER 
RESOURCES, 
Kyoto Univ. (Japan). Disasters Prevention 


Research Inst. 
For primary bibliographic entry see Field 02A. 
W70-03705 


STOCHASTIC STUDY OF CHANNEL DIS- 
TRIBUTION IN RIVER BASINS, 

Kyoto Univ. (Japan). Dept. of Civil Engineering. 
For primary bibliographic entry see Field 02E. 
W70-03707 


STATISTICAL CONSIDERATION IN RIVER 
MORPHOLOGY, 

Institute for Water Resources, Belgrade (Yu- 
goslavia). 


For primary bibliographic entry see Field 02E. 
W70-03708 


SOME PROPOSALS OF THE STOCHASTIC 
METHOD OF FORECASTING FOR DEPOSITS 
IN RESERVOIRS, 

Osaka Univ. (Japan). Dept. of Civil Engineering. 
For primary bibliographic entry see Field 02J. 
W70-03709 


ADAPTIVE FILTERS FOR TREND  EX- 
TRAPOLATION OF RUNOFF RECORDS, 
Deutsche Akademie der Wissenschaften zu Berlin 
(East Germany). Inst. for Physical Hydrography. 
Otto Czepa. 

French resume included. Proceedings of Interna- 
tional Hydrology Symposium, Sept 6-8, 1967, 
Colorado State University, Fort Collins, Vol 1, 
Paper 50, p 384-388, 1967.5 p, 1 fig, 1 ref. 


Descriptors: *Streamflow forecasting, *Time series 
analysis, Statistical methods, Probability, Data 
processing, Frequency analysis. 

Identifiers: Data filters, Moving average methods. 


To estimate the oscillatory fluctuations of a time 
series with a given constant period (e.g. the 
seasonal with a period of P = 12 mon) we would 
want to limit frequencies. Exponentially weighted 
moving averages are filters which will give a 
reasonably good approximation for this purpose. 
The gain factor of weighted moving average filters 
and recursion formulas for numerical smoothing 
and extrapolation are discussed. (Knapp-USGS) 
W70-03710 


A METHOD FOR STATISTICAL EVALUATION 
OF WEATHER MODIFICATION AT THE 
RIVER FLOW CONTROL LEVEL, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 03B. 
W70-03848 


ELECTRICAL ANALOGUES AND DIGITAL 
COMPUTERS FOR ESTIMATING UNSATU- 
RATED WATER FLOW IN SOILS, 

Agricultural Research Service, Fort Collins, Colo. 
Soil and Water Conservation Research Div. 

For primary bibliographic entry see Field 02G. 
W70-03882 


DETERMINING AND MAPPING THE 
AVERAGE HYDROLOGIC RESPONSE OF 
EASTERN UNITED STATES, 


Franklin Coll. of Arts and Sciences, Athens, Ga. 
James F. Woodruff, and John D. Hewlett. 

Available from the Clearinghouse as PB-189 524, 
$3.00 in paper copy, $0.65 in microfiche. Comple- 
tion Report, Franklin College of Arts and Sciences 
and School of Forest Resources, University of 
Georgia, Athens, Georgia. Dec 1969. 33 p. OWRR 
Project A-013-GA. 


Descriptors: *Hydrologic mapping, *Hydrologic 
properties, *Direct runoff, *Synoptic analysis, 
*Hypsometric analysis, *Terrain analysis, Stream- 
flow, Storm runoff, Base flow, Peak flow, 
Hydrologic data, Hydrologic cycle, Hydrograph 
analysis, Regression analysis, | Watersheds, 
Eig eg data, Gaging stations, Topography, 
aps. 


An attempt was made to predict the average annual 
basin hydrologic response of ungaged watersheds 
in the East by regression against 15 planimetric, 
hypsometric and land use factors available on 90 
test basins varying in size from 2 to 100 square 
miles. Using topographic, hydrologic, and 
precipitation data available regression coefficients 
developed relating response to basin factors proved 
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entirely non-significant. Studies revealed that the 
part of a basin’s annual precipitation that will 
become flood waters cannot be predicted from 
available morphometric data on basins because 
response is controlled chiefly by porous mantle fac- 
tors not measurable on normal data sources. A 
hydrologic response map of Eastern United States 
plotted directly from streamflow and precipitation 
records for 201 basins ranging up to 200 square 
miles indicated that the average basin response cor- 
responded with the main geological provinces of 
the East. By revealing specific regions of high 
flood-producing potential, the map proves that the 
synoptic response ratio is a meaningful parameter. 
The authors suggest that the best way to map 
response may be to measure precipitation and 
streamflow by cheap, short-term methods tradi- 
tionally regected as uneconomical. The report con- 
tains 16 references. (Conway-Georgia Tech) 
W70-04008 


COMPUTER STUDIES OF FINITE-AMPLITUDE 
WATER WAVES, 

Stanford Univ., Calif. Dept. of Civil Engineering. 
Robert K. C. Chan, Robert L. Street, and Theodor 
Strelkoff. 

Available from the Clearinghouse as PB-189 522, 
$3.00 in paper copy, $0.65 in microfiche. Techni- 
cal Report No 104, June, 1969. 97 p, 4 tab, 39 fig, 
36 ref. ONR Contract Nonr 225 (71) NR 062-320 
and National Science Foundation Grant GK 2506. 
OWRR Project B-037-CAL. 


Descriptors: *Waves (Water), *Digital computer. 
Identifiers: *Solitary wave, *Finite differences. 


Two numerical techniques are utilized to study the 
motion of two-dimensional, finite-amplitude water 
waves by using an electronic digital computer. The 
nonlinear properties of water waves are of primary 
interest. The first part of the work introduces the 
Stanford-University-Modified MAC (SUMMAC) 
code which is proposed as a valid tool for analyzing 
incompressible, viscous flows with a free surface 
under transient conditions. The method is applied 
to the study of the solitary wave run-up on a verti- 
cal wall. The results are compared with the availa- 
ble experimental data and give a much better pre- 
diction of the wave run-up than the existing 
analytic theory. In the second part, Newton’s 
process of successive corrections is applied to solve 
steady-state potential flows with free surface and 
gravity. A specific application to the analysis of 
solitary waves is made and all the wave charac- 
teristics are in excellent agreement with experi- 
ments. 

W70-04009 


08. ENGINEERING WORKS 


8A. Structures 


TUNNELLING METHODS IN HUNGARY, 
Technical Univ., of Budapest (Hungary). 

C. J. Szechy. 

Tunnels Tunnelling, Vol 1, No 3, p 131-133, Sept- 
Oct, 1969. 3 p, 7 fig. 


Descriptors; *Tunnel construction, *Tunneling, 
Tunnel linings, Tunnels, Geologic formations, 
Geology, Foreign construction, Alinements, 
Waterproofing, *Engineering geology, Geologic in- 
vestigations, Underground structures. 

Identifiers: Tunnel inverts, Tunnel supports, Hun- 


gary, Budapest (Hungary), *Subways, Subsurface 
openings. 


While the general location of a tunnel is governed 
by direct traffic and transportation demands, the 
exact location and method of construction are sub- 
Ject to geological circumstances. How far the 
geological picture, combined with the possibilities 
of a relatively free access from the surface, may in- 
fluence the construction method is illustrated with 


a description of the special construction features 


used in building the east-west line of the new Bu- 
dapest underground railway. A wide range of tun- 
neling methods was used. Special combined 
techniques were necessary in constructing deep- 
level stations, shield-chambers, ventilation shafts, 
and other adjoining underground facilities. 
(USBR) 

W70-03790 


DISTRIBUTION OF CONCENTRATED LOADS 
ON ORTHOTROPIC BRIDGE DECKS, 

Dundee Univ. (Scotland). 

A.R. Cusens, and R. P. Pama. 

Struct Eng, Vol 47, No 9, p 377-385, Sept 1969. 9 
p, 11 fig, 10 ref. 


Descriptors: *Bridges, Plates, Slabs, *Load dis- 
tribution, Computer programs, Equations, Mathe- 
matical analysis, Series (Mathematics), Stress dis- 
tribution, *Bridge design, Structural analysis, 
Structural engineering, Experimental data. 
Identifiers: *Orthotropic bridges, *Concentrated 
loading, Computeraided design, Comparative stu- 
dies, *Bridge decks. 


A general method based on a series solution of the 
orthotropic plate equation is presented for analyz- 
ing the distribution of concentrated loads in right 
orthotropic bridge decks. The method is compared 
to the widely adopted Guyon-Massonnet quasi-slab 
analysis devised before digital computers were used 
in structural design and necessarily embodied a 
number of approximations and limitations. The 
method is valid over a wider range than the Guyon- 
Massonnet analysis, and experimental evidence in- 
dicates better accuracy, particularly in computing 
longitudinal moments. 

W70-03798 


DRAINAGE MASTER PLAN FOR THE CITY OF 
FORT WORTH PUBLIC WORKS DEPART- 
MENT, STORM DRAINAGE CRITERIA AND 
DESIGN MANUAL. 

Knowlton-Ratliff-English, Fort Worth, Tex. 


Fort Worth, Knowlton-Ratliff-English, Consulting 
Engineers, 1967. 74 p, 25 tab, 63 fig, 14 ref. 


Descriptors: *Drainage engineering, *Design 
criteria, *Drainage programs, *Drainage practices, 
*Storm runoff, *Surface drainage, *Storm drains, 
*Flood control, Rainfall-runoff relationships, 
Hydrology, Hydraulic structures, Hydraulics, In- 
takes, Open channels, Storage, Culverts. 
Identifiers: *Fort Worth, *Drainage master plan, 
*Gutter flows, Nomographs, Coding. 


The purpose of this drainage manual is to establish 
standard criteria, principles, procedures, and prac- 
tices for the design of storm drainage facilities 
within the City of Fort Worth, Texas. The manual 
constitutes the first phase of the development of a 
master plan for storm drainage to guide the design 
and construction of storm sewers and channels in 
the City and its anticipated growth area. The 
manual is presented in nine sections that give logi- 
cal development to the solution of storm drainage 
problems. The introductory section covers defini- 
tions and abbreviations, code designation of 
drainage system elements and the degree of protec- 
tion afforded. Other sections cover: determination 
of design discharge; flow in gutters; storm drain in- 
lets; flow in storm drains; closed storm drainage 
systems; design of open channels; design of cul- 
verts; and appendices which include a glossary of 
terms, bibliography, and tables and suggested com- 
putation forms. Many nomographs are included to 
facilitate solutions to various engineering computa- 
tions involved in drainage design. Tables are in- 
cluded presenting suggested values of design 
parameters for various conditions and circum- 
stances. Relationships between rainfall and runoff, 
and the use of the Rational and Unit Hydrograph 
methods of runoff computation are included. (See 
also W70-03815 thru W70-03818). (Poertner- 
Chicago) 

W70-03814 


SECTION I, INTRODUCTION; SECTION II, 
DETERMINATION OF DESIGN DISCHARGE; 
SECTION IX, APPENDIX. 
Knowlton-Ratliff-English, Fort Worth, Tex. 


In: Drainage Master Plan for the City of Fort Worth 
Public Works Department, Storm Drainage 
Criteria and Design Manual, Knowlton-Ratliff-En- 
glish Consulting Engineers, Fort Worth, 1967. 19 
p, 9 tab, 5 fig. 


Descriptors: *Drainage engineering, *Design 
criteria, *Watersheds, *Time of concentration, 
*Runoff coefficient, *Rainfall-runoff relationships, 
*Hydrology, Surface drainage,’ Storm runoff, 
Bibliographies. 

Identifiers: *Fort Worth, *Drainage master plan, 
*Glossary of drainage terms, Drainage computa- 
tion forms. 


Section I is an introduction explaining the purpose 
and arrangement of the manual. Division of the 
urban area into defined watersheds, drainage areas, 
and drainage sub-areas and a system of coding 
these elements of the drainage system are also 
presented. Section II, entitled "Determination of 
Design Discharge sets forth six conditions which 
should govern the design of a storm drainage 
system. This section also treats methods for deter- 
mining the amounts and rates of runoff using the 
Rational Method and the Unit Hydrograph 
Method. The Rational Method is specified for 
watershed areas up to 1,000 acres. Above this area, 
computations using both methods are specified and 
the greater discharge is to be used for design of the 
elements of the system. The use of planimetric- 
topographic maps of the area is recommended for 
determining the size and shape of watersheds. Typi- 
cal runoff coefficients and graphs of rainfall inten- 
sity vs. duration and frequency are included as 
being representative of the Fort Worth area, A 
nomograph for computing ’time of concentration’ 
is presented. Section IX constitutes an appendix 
which includes a glossary of terms, bibliography, 
and forms for use in making engineering computa- 
tions. (See W70-03814). (Poertner-Chicago) 
W70-03815 


SECTION III, FLOW IN GUTTERS; SECTION 
IV, STORM DRAIN INLETS. 
Knowlton-Ratliff-English, Fort Worth, Tex. 


In: Drainage Master Plan for the City of Fort Worth 
Public Works Department, Storm Drainage 
Criteria and Design Manual, Knowlton-Ratliff-En- 
glish, Consulting Engineers, Fort Worth, 1967. 56 


p, 38 fig. 


Descriptors: *Gutter flows, *Intakes, *Drainage 
engineering, *Storm runoff, *Surface drainage, 
*Hydraulic structures, Hydraulics, Drainage en- 
gineering, Design criteria, Drainage practices, 
Storm drains. 

Identifiers: *Fort Worth, *Gutter flows, *Street 
flows, *Inlets, *Inlet design, *Inlet capacity, Nomo- 
graphs, Drainage design computations, Computa- 
tion aids. 


Section III presents information, a nomograph, and 
curves to facilitate making computations required 
in designing the various hydraulic properties of 
street gutters and roadway ditches. The nomograph 
and curves greatly simplify the otherwise com- 
plicated solutions for depth of flow of drainage ru- 
noff in gutters and the lateral spread of the water 
into traffic lanes. The nomograph and figures, 
which are graphical solutions of Manning’s Equa- 
tion for uniform flow, are developed for streets of 
different widths and roughness coefficients, and for 
streets with straight cross slopes and others with 
various size parabolic crowns. Section IV presents 
sketches, criteria and examples to illustrate design 
procedures, standards and techniques for deter- 
mining hydraulic capacities and required dimen- 
sions of storm drain inlets. Three major classifica- 
tions of inlets are treated; namely, (1) inlets in 


_sumps, (2) inlets on grade without gutter depres- 


sion, and (3) inlets on grade with gutter depression. 
Curves and computation forms are included to sim- 
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plify solutions of the complicated mathematical 
formulas. (See W70-03814). (Poertner-Chicago) 
W70-03816 


SECTION V, FLOW IN STORM DRAINS AND 
THEIR APPURTENANCES; SECTION VI, 
DESIGN OF CLOSED STORM DRAINAGE 
SYSTEM; SECTION VII, DESIGN OF OPEN 
CHANNELS. 

Knowlton-Ratliff-English, Fort Worth, Tex. 


In: Drainage Master Plan for the City of Fort Worth 
Public Works Department, Storm Drainage 
Criteria and Design Manual, Knowlton-Ratliff-En- 
glish, Consulting Engineers, Fort Worth, 1967. 29 
p, 7 tab, 6 fig. 


Descriptors: *Drainage engineering, *Design 
criteria, *Hydraulic design, *Pipe flow, *Closed 
conduit flow, *Storm drains, *Open channel flow, 
Hydraulics, Channel flow, Concrete pipes, Metal 
pipes, Hydraulic structures, Drainage systems, 
Mannings equation, Joints, Head loss, Hydraulic 
gradient, Roughness coefficient. 
Identifiers: *Fort Worth, *Drainage 
design, Drainage master plan. 


systems 


Section V presents criteria, procedures, formulas 
and roughness coefficients for use in designing the 
hydraulic elements of storm drains and appur- 
tenances to storm drainage systems. A minimum 
mean flow velocity of 2.5 ft. per sec. is specified, as 
are minimum grades for various sizes of concrete 
pipe and corrugated metal pipe. Charts for facilitat- 
ing hydraulic computations based upon the Con- 
tinuity Equation and Manning Formula are in- 
cluded. Tables of design coefficients are included 
for calculating head losses at inlets, manholes, 
junctions, bends, obstructions and size changes. 
The hydraulic grade line is required to be 2 ft. or 
more below ground or streets. Section VI presents 
the overall drainage system design procedure, step- 
by-step, applying the criteria, techniques, formulas, 
coefficients and charts presented in the preceding 
sections of the manual. Section VII presented 
criteria, formulas, roughness coefficients and 
procedures for designing the hydraulic elements of 
lined and unlined open channels, rectangular and 
trapezoidal in cross-section, and natural ditches. 
The Manning Formula is the basis of design. (See 
W70-03814). (Poertner-Chicago) 

W70-03817 


SECTION VIII, DESIGN OF CULVERTS. 
Knowlton-Ratliff-English, Fort Worth, Tex. 


In: Drainage Master Plan for the City of Fort Worth 
Public Works Department, Storm Drainage 
Criteria and Design Manual, Knowlton-Ratliff-En- 
glish, Consulting Engineers, Fort Worth, 1967. 34 
p, 3 tab, 14 fig. 


Descriptors: *Culverts, *Drainage engineering, 
*Drains, *Outlet works, *Hydraulic design, *Storm 
drains, *Storm runoff, *Surface drainage, *Design 
criteria, Hydraulic structures, Pipes, Roads, 
Hydraulics, Drainage practices, Concrete pipes, 
Metal pipes, Head loss, Roughness coefficient. 
Identifiers: *Fort Worth, *Highway culvert design, 
*Highway drainage, Box culverts, Pipe culverts, 
Culvert sizing, Nomographs. 


Section VIII defines the functions of drainage cul- 
verts, presents design criteria, establishes the 
method of flow determination and sets forth design 
formulas, coefficients and procedures for sizing 
various types of culverts. It is specified that the 
quantity of flow shall be determined by the Ra- 
tional Method or the Unit Hydrograph Method. All 
designs are to be based on a 50 year storm frequen- 
cy. Entrance loss’ coefficients are specified for cul- 
verts constructed of concrete pipe, corrugated 
metal pipe and concrete box-sections--all with 
varying headwall end wall, and wingwall designs. 
Formulas are specified for hydraulic computations 
under various culvert flow depths and various 
degrees of submergence at the entrance and inlet. 


Field O8—ENGINEERING WORKS 


Group 8A— Structures 


Seven examples of culvert sizing computations are 
presented. Nomographs are included for use in sim- 
plifying computations associated with the hydraulic 
design of culverts. Their use is illustrated in con- 
junction with the presentation of the design exam- 
ples. (See W70-03814). (Poertner-Chicago) 
W70-03818 


8B. Hydraulics 


NUMERICAL SIMULATION OF 
WITHDRAWAL FROM A STRATIFIED RESER- 
VOIR, 


Oregon State Univ., Corvallis, Oreg. 

H. T. Mercier, M. D. Terry, and L. S. Slotta. 

ASCE National Water Resources Engr Meeting, 
Memphis, Tenn, Jan 26-30, 1970. 16 p, 5 fig. 


Descriptors: *Mathematical models, *Density cur- 
rents, Density stratification, Numerical analysis, 
Computer models, Reservoirs, Density. 


Modifications are presented to the MAC method 
for the flow of a non-homogeneous, viscous, in- 
compressible fluid and summaries are compiled for 
numerical investigations of withdrawal from a den- 
sity stratified reservoir. The equations of motion 
were developed from the system of the partial dif- 
ferential equations of incompressibility, continuity 
and the Navier-Stokes equation. Those equations 
were solved numerically by finite difference 
techniques. The research procedure was to simu- 
late a reservoir and investigate the effects of 
viscosity variation, density stratification, and the 
presence of a submerged ridge on the flow pattern. 
Both the continuous and the two-layered models 
were used. The computation was made on a CDC 
6600 computer. (Novotny-Vanderbilt) 

W70-03716 


BEHAVIOR OF BUOYANT JET IN CALM 
FLUID, 

Hydraulics Research Station, Wallingford (En- 
gland). 

Habib O. Anwar. 

Journal of the Hydraulics Division, Proceedings of 
ASCE, Vol 95, No HY4, Proc Paper 6688, p 1289- 
1303, July 1969. 10 fig, 13 ref. 


Descriptors: *Jets, *Outlet, *Hydraulics models, 
*Mixing, *Buoyancy, Diffusion, Turbulence. 


The investigation studied the turbulent mixing that 
occurs when sewage is discharged into the sea from 
a deeply submerged outlet, which is the case when 
the buoyancy forces dominate the largest part of 
the rising plume. The investigation was carried out 
by discharging freshwater from circular nozzles of 
1/2 inch and | inch diameter, into a quiescent am- 
bient fluid of greater density. The ambient fluid was 
salt solution of uniform density. The density at 
points in the plume was determined by measuring 
the concentration of the solution using an electrical 
conductivity probe. Conclusions were (1) it was 
found that the density distribution across the plume 
is almost Gaussian, (2) the motion in the rising 
plume is similar to convection over a heated source 
when the nozzle densimetric Froude number is low, 
and (3) it has been found that the results are similar 
to those given by Fan and Abraham and also 
satisfactory agreement has been found between 
calculations and experimental results. These calcu- 
lations were made neglecting initial jet momentum 
and treating the plume as purely buoyant. Com- 
parison with results of work by Frenkel and Cum- 


mings proved unsatisfactory. (Guerrero-Van- 
derbilt) 

W70-03724 

DIFFUSION AND ENTRAINMENT IN TWO- 
LAYER FLOW, 


Norges Tekniske Hoegskole, Trondheim. River and 
Harbor Lab. 
T. Carstens. 


Journal of the Waterways and Harbors Division, 
Proceedings of the ASCE, Vol 96, No WW1, Proc 
Paper 7081, p 97-104, Feb 1970. 


Descriptors: *Water pollution, *Salinity, *Turbu- 
lence, *Diffusion, Harbors. 
Identifiers: *Entrainment. 


A layer of freshwater overriding a pool of seawater 
may extract salt from the pool of two mechanisms: 
(1) Diffusion; and (2) entrainment. While diffusion 
is a two-way transport by which equal volumes are 
exchanging places, entrainment is a one-way, ad- 
vectival type of transport. The rates of the two ver- 
tical transports depend on the turbulence in the 
surface layer and in the pool. The more turbulent 
water mass will erode the less turbulent one and en- 
train it. On two occasions fluxes of water and salt 
past two vertical cross sections of the surface layer 
were measured in a fjord. In one case there was 
only about 10% entrainment between the two sec- 
tions, in the other about 100%. (Guerrero-Van- 
derbilt) 

W70-03728 


UNIFIED VIEW OF DIFFUSION AND DISPER- 
SION, 

Illinois Univ., Urbana. Dept. of Civil Engineering. 
Edward R. Holley. 

Journal of the Hydraulics Division, Proceedings of 
the ASCE, Vol 95, No HY2, Proc Paper 6462, p 
621-631, Mar 1969. 


Descriptors: *Dispersion, *Diffusion, *Convection, 
Mixing. 

Identifiers: Diffusion coefficient, Dispersion coeffi- 
cient, Longitudinal dispersion. 


The similarities among the various types of diffu- 
sion and dispersion are discussed. Diffusion and 
dispersion are basically convective transport 
mechanisms. The method chosen for representing 
the convection in a mass balance equation is the 
determining factor in deciding whether diffusion or 
dispersion must be included in the conservation 
equation for a given flow. This principle is illus- 
trated for molecular diffusion, turbulent diffusion, 
and longitudinal dispersion. In a given flow, the 
relative importance of diffusion or dispersion in dif- 
ferent transport problems depends on the steepness 
of the concentration gradient. It is proposed that 
the term ‘diffusion’ be reserved for transport that is 
associated primarily with time-averaged velocity 
fluctuations and that ‘dispersion’ be used for trans- 
port associated primarily with the spatial average of 
velocity variations. (Guerrero-Vanderbilt) 
W70-03729 


MOTION OF TWO DIMENSIONAL STARTING 
PLUME, 

Waterloo Univ. (Ontario). Dept. of Mechanical 
Engineering; and New South Wales Univ., Kensing- 
ton (Australia). 

Gee Tsang, and Ian R. Wood. 

Journal of the Engineering Mechanics Division, 
Proceedings of the ASCE, Vol 94, No EM6, Proc 
Paper 6321, p 1547-1561, Dec 1968. 10 ref, 6 fig. 


Descriptors: *Dimensional analysis, 
*Stratified flow, Velocity, Buoyancy. 
Identifiers: *Plumes. 


*Density, 


A motion study was made of a two dimensional 
starting plume with the emphasis on looking for a 
stream function for the surrounding fluid. Dimen- 
sional analysis is used to show that the shape and 
velocity distribution of the plume when expressed 
in a dimensionless form is a constant and that the 
ratio of the velocity of the leading edge to the third 
power of the flux of density difference times the 
gravitational constant from the line source is a con- 
stant, C. Experiments in which velocities were mea- 
sured with neutrally buoyant particles were carried 
out showing that the plume consisted of a cylindri- 
cal cap and a wedge shaped tail and that the ratio of 
the radius of the cylinder to the total length of the 
plume, n, was approximately one third. The value 


60 


of C was 1.20 with a standard deviation of 0.03. A 
model in which the cap is treated as a solid moving 
cylinder was used to obtain a relationship between 
C and the rate of spread. A distribution of doublets, 
sources, and sinks was found which defined the 
flow field outside the vorticity-containing region. 
(Guerrero-Vanderbilt) 

W70-03731 


JET INDUCED CIRCULATION AND DIFFU- 
SION, 

lowa Univ., lowa City. Inst. of Hydraulic Research. 
Constantin lamandi, and Hunter Rouse. 

Journal of the Hydraulics Division, ASCE, Vol 95, 
No HY2, Proc Paper 6446, p 589-601, Mar 1969.8 
fig, 6 ref. 


Descriptors: *Bubbles, *Diffusion, *Circulation, 
* Jets, Turbulent flow. 


Patterns of mean flow and turbulence for various 
jet boundary configurations were determined. 
Tests were conducted in an air duct to determine 
the patterns of mean flow and turbulence produced 
by a jet emerging along an edge of the duct parallel 
to one of the duct walls. The parameters that have 
been varied include the relative proportions of the 
duct and a nondimensional grouping of the mo- 
mentum characteristics of the jet. It has been con- 
cluded that: (1) Submerged jets provide an alterna- 
tive (and even more adaptable) means of maintain- 
ing the pattern of flow for which a bubble screen is 
often utilized; (2) the generalized characteristics of 
the measured mean-flow and turbulence fields are 
subject to use in design over a considerable range 
of scales and operational conditions; and (3) until 
such time as similar studies have been carried out 
for bubble screens, an approximate method is at 
hand for comparing their effectiveness in terms of 
the information for jets presented herein. (Guer- 
rero-Vanderbilt) 

W70-03734 


WATER-HAMMER ATTENUATION 
TAPERED LINE, 

Youngstown State Univ., Ohio; Carnegie-Mellon 
Univ., Pittsburgh, Pa. 

F. J. Tarantine, and W. T. Rouleau. 

Trans Amer Soc Mech Eng, Ser D--J Basic Eng, 
Vol 91, No 3, p 341-352, Sept 1969. 12 p, 15 fig, 
11 ref, 3 disc. 


WITH A 


Descriptors: *Water hammer, Surges, Hydraulics, 
*Attenuation, *Valves, Pressure, Theoretical anal- 
ysis, Experimental data, *Closing, Time, Sonic 
waves, Velocity, Mathematical models, *Tapers, 
Vibrations, Reynolds number. 

Identifiers: Surge waves, Test results, Wave 
propagation. 


Pressure attenuation that can be obtained through 
application of a rigid tapered section located im- 
mediately upstream of a quick-closing valve or 
other surge-generating device was investigated. 
The model used was an inviscid liquid flowing 
through a rigid, tapered tube terminated by either a 
very long, uniform line or a finite-length line and 
reservoir. An outline of a theoretical method for 
solving the problem and some practical solutions 
are presented. A description of the experimental 
procedure used to validate the analytical approach 
and assumptions used in the analysis are given. 
Results of experimental determinations are com- 
pared with theoretical water-hammer calculations. 
Inserting a tapered section at the valve end of a 
long, uniform line delayed the normal pressure rise 
associated with water hammer. Because of the time 
delay, a tapered section at the valve can reduce ef- 
fectively the pressure surge resulting from quick 


closing-reopening or opening-reclosi t 
valve. (USBR) nd pening-reclosing of the 
W70-03785 
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8C. Hydraulic Machinery 


UNIT SPACING OF HYDROELECTRIC 
MACHINES, 

English Electric Co. Ltd., Whetstone. 

E.G. Taylor. 


Water Power, Vol 21, No 10, p 377-380, Oct 1969. 
4p, 5 fig, 6 ref. 


Descriptors: *Hydroelectric plants, *Structural 
design, Velocity, Dimensions, *Francis turbines, 
*Hydraulic turbines, Pressure head, Specific speed, 
*Electric generators, Graphical analysis, 
Hydroelectric power, Turbine runners, Foreign 
research, Design, Spiral cases, Stators, *Power- 
houses. 

Identifiers: *Spacing, Great Britain, Turbine head 
covers, 


Designing a hydroelectric installation requires 
preliminary information concerning the generator 
and turbine. Some problems arising are: (1) the 
required value of fly-wheel effect--the energy con- 
stant and related speed rise and pressure rise; (2) 
the ability of turbine head cover to pass in one 
piece through the generator stator bore; and (3) 
dimensions of the generator air housing and spiral 
casing to determine whether the generator or the 
spiral casing dimensions fix the unit spacing. Equa- 
tions are expressed as curves so that by knowing 
the power required and the rated head of the unit, 
generator and turbine dimensions and unit spacing 
can be solved graphically. The graphs given were 
derived for Francis turbines; similar graphs can be 
constructed for other types of turbines by using this 
method. From the various graphs, generator and 
turbine dimensions are derived; applying these 
dimensions to a unit spacing graph provides dimen- 
sions for the hydroelectric powerplant design. 
(USBR) 

W70-03783 


8D. Soil Mechanics 


INFILTRATION INDUCED SOIL INSTABILI- 
TIES 

Massachusetts Univ., Amherst. Dept. of Civil En- 
gineering. 


For primary bibliographic entry see Field 02G. 
W70-03648 


COMPARISON OF PILE LOAD-TEST-SKIN- 
FRICTION VALUES AND LABORATORY 
STRENGTH TESTS, 

Saskatchewan Univ., Saskatoon; and Sir George 
Williams Univ., Montreal (Quebec). 

W.G. Watt, P. J. Kurfurst, and Z. P. Zeman. 

Can Geotech J, Vol 6, No 3, p 339-352, Aug 1969. 
14 p, 11 fig, 1 tab, 7 ref. 


Descriptors: *Piles (Foundations), Pile friction, 
Foreign research, Pile bearing capacities, Pile foun- 
dations, Concrete piles, Direct shear, Skin friction, 
*Laboratory tests, Van shear tests, Shear strength, 
Soil tests, Soil engineering, Soil mechanics, Test 
procedures, *Friction piles, *Field tests. 
Identifiers: *Pile tests, *Cast-in-place piles, Load- 
ing tests, Test piles, *Comparative studies, 
Saskatchewan (Canada), In situ tests. 


Three full-scale bored, cast-in-place concrete piles 
constructed to give no-tip resistance were loaded to 
failure using the equilibrium method of loading. 
Each pile was 24 in. in diameter, but of different 
length, stopping in turn in strata of partly saturated 
highly plastic clay, saturated silty clay, and till. Ulti- 
mate skin friction values were calculated and com- 
pared to direct shear tests and laboratory and field 
vane tests, giving values of undrained shear 
strength. Large variations were present in shear 
strength results even at the same depth in adjacent 
holes. Comparison of vane tests on soil samples and 
on the surface of the bored hole showed the 
disturbance caused by drilling to be negligible for 
these soils. Results from an interfacial friction 
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device lowered into the hole indicated that the skin 
friction increased with lateral stress and that the 
lateral pressure on the concreted piles at the time 
of testing was less than 10 psi. (USBR) 

W70-03781 


PRE-EQUILIBRIUM OBSERVATIONS ON THE 
RECONSTRUCTED FLAGSTAFF GULLY DAM, 
Commonwealth Scientific and Industrial Research 
Organization, Melbourne (Australia). 

O.G. Ingles, J.G. Lang, and B. G. Richards. 

Res Pap No 116, Symp Earth Rockfill Dams, Pun- 
jab, India, Vol 1, p 162-170, Nov 1968. 9 p, 12 fig, 
2 tab, 11 ref. : 


Descriptors: *Earth dams, *Dam failure, Dams, 
Embankments, *Leaching, Fills, Pore pressure, 
Soil chemical properties, Soil engineering, Soil 
mechanics, *Soil stability, Phreatic lines, Foreign 
research, Rockfill dams, Soluble salts, Piezometers, 
Seepage, Clays, Dispersion, Zoned embankments, 
Montmorillonite, Permeability. 

Identifiers: Exchangeable sodium percentage, 
*Piping (Erosion), Flagstaff Gully Dam 
(Tasmania), Australia, Peptization. 


Deflocculation of the sodium-rich clay core may 
have contributed substantially to the piping failure 
of Flagstaff Gully Dam in Tasmania, shortly after 
first filling. Conditions for such a failure exist when 
water of low salinity flows through a clay soil hav- 
ing a high exchangeable sodium percentage at a 
velocity exceeding the swelling rate of the soil, 
resulting in salt leaching, deflocculation, and 
removal of soil at an ever-accelerating rate. When 
flow velocity is less than the swelling rate, salt 
leaching occurs at an ever-diminishing rate, flow 
channels seal off gradually by swelling, and the soil 
is progressively stabilized against seepage. Conclu- 
sions from observations of installations to monitor 
the reconstructed embankment of Flagstaff Gully 
Dam are presented. Initial installations showed that 
the potential hazard of clay deflocculation was 
present and could become acute in a short time. 
Additional installations showed that a low rate of 
permeability precluded an immediate hazard and 
ensured long-term core stability. Dissipation of 
construction pore pressures is extremely slow and 
final equilibrium will not be reached for at least 15 
yr after construction. (USBR) 

W70-03782 


ON THE EFFECTIVENESS OF SAND DRAINS, 
Harvard Univ., Cambridge, Mass. 

L. Casagrande, and S, Poulos. 

Can Geotech J, Vol 6, No 3, p 287-326, Aug 1969. 
40 p, 39 fig, 22 ref. 


Descriptors: Drains, Drainage wells, Soil 
mechanics, Drainage, Soil physical properties, Soil 
properties, Soil strength, Consolidation, *Founda- 
tions, Peat, Relief wells, Effects, Settlement (Struc- 
tural), Clays, Organic soils, Shear strength, 
Permeability, Pore pressure, Bibliographies, *Ver- 
tical drains, Field tests, *Sand drains. 

Identifiers: Drain holes, Drain spacing, Soil charac- 
teristics, In situ tests, Comparative studies, Secon- 
dary consolidation, Compressible soils. 


Detrimental effects of driving sand drains in sensi- 
tive soils are discussed. Several case records of the 
behavior of embankments on such soils are 
analyzed. If careful foundation investigation in- 
dicates the desirability of increasing the rate of pri- 
mary consolidation, non-displacement sand drains 
should be installed with minimum disturbance to 
the surrounding soil. Sand drains of any type are of 
little or no value in soils exhibiting substantial 
secondary settlements. Proper design of nondis- 
placement sand drains systems must be based on a 
careful study of an adequate number of 
undisturbed soil specimens in the partly dried con- 
dition and on in situ horizontal permeability tests, 
in addition to the classification, strength, and con- 
solidation tests normally performed. (USBR) 
W70-03784 
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MINIMIZING NUCLEAR SOIL DENSITY AND 
MOISTURE CONTENT GAGE ERRORS, 

North Carolina State Univ., Raleigh. 

For primary bibliographic entry see Field 07B. 
W70-03787 


APPLICATION OF PORE PRESSURE MEA- 
SUREMENTS TO SHEAR STRENGTH OF 
COHESIVE SOILS, 

Bureau of Reclamation, Denver, Colo. 

For primary bibliographic entry see Field 07B. 
W70-03788 


PORE PRESSURE MEASUREMENTS IN THE 
FIELD AND IN THE LABORATORY, PART I 
AND PART II, 

Imperial Coll. of Science and Technology, London 
(England). 

P.R. Vaughan, A. W. Bishop, and G. E. Green. 
Pap, 7th Int Conf, Int Soc Soil Mech Found Eng, 
Mexico, Aug 1969. 18 p, 68 ref. 


Descriptors: *Pore pressure, *Pore water pres- 
sures, Field tests, Field data, *Pore air pressures, 
Bibliographies, *Measurement, Soil mechanics, 
Measuring instruments, Laboratory tests, Porous 
tube piezometers, Filter stones, Negative pore pres- 
sure, Instrumentation, Piezometers, Saturated soils, 
Pressure sensors, Soil engineering, Soil tests, 
Foreign research. 

Identifiers: Pressure transducers, Unsaturated soils, 
Undrained tests, Triaxial tests, Drained tests, Great 
Britain. 


Principles involved and methods used for making 
field measurements of pore pressure in saturated 
and unsaturated soils are discussed. Topics are sug- 
gested on which discussion and additional data 
would be useful for interpreting and assessing accu- 
racy and long-term reliability of field measuring 
systems. Three classes of laboratory problems in 
measuring pore pressures are discussed: (1) un- 
drained tests--pore pressure is uniform throughout 
the sample, but varies with time; (2) consolidation 
tests and pore pressure dissipation tests--controlled 
boundary drainage results in pore pressure 
gradients in the sample; and (3) model tests--un- 
drained pore pressure is nonuniform. (USBR) 
W70-03797 


8E. Rock Mechanics and 
Geology 


GEOLOGY OF FLAMING GORGE DAM AND 
RESERVOIR, 

Bureau of Reclamation, Salt Lake City, Utah. 

J. Neil Murdock. 

Intermount Ass Geol, 16th Annu Ficld Conf, p 23- 
32, 1969. 10 p, 3 fig, 4 ref. 


Descriptors: *Engineering geology, *Geologic in- 
vestigations, Drill holes, Dam foundations, 
*Damsites, Concrete dams, Arch dams, Shales, 
*Foundation investigations, Abutments, Seepage, 
Keyways, Diversion tunnels, Cutoffs, Anchors, 
Grouting, Grout curtains, Landslides, Reservoirs, 
Reservoir sites, Rock foundations. 

Identifiers: Percolation tests, Seepage control, 
Flaming Gorge Dam (Utah), Flaming Gorge Reser- 
voir (Utah). 


The geology of Flaming Gorge Dam and Reservoir 
is described and some related problems in design 
and construction are discussed. Preliminary ex- 
ploration indicated that the general quality of the 
rock was excellent, but because of faults, joints, 
and clay seams, extensive geological investigations 
and mapping were required to obtain sufficient in- 
formation for the final design of the dam and ap- 
purtenant structures. Diamond drill coring, seismic 
studies, and drill hole percolation tests were per- 
formed. Some problems anticipated were seepage, 
extra excavation to reach sound rock, and pinning 
of certain areas to prevent possible movement. The 
seepage problem was relatively minor, requiring 
extension of the main cutoff grout curtain deeper 
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into both abutments. Abutment rock was pinned to 
assure stability and to prevent rockfalls. Shale 
seams in the keyway areas were treated by placing 
concrete cutoff walls in the shale beds at the heel 
and toe of the dam. As the reservoir was filled for 
the first time, several small slumps occurred in 
slopes along the sides of the reservoirs. One move- 
ment of a large block of rock presented a potential 
hazard to boaters and is under careful observation. 
At the present time, the landslide areas are not con- 
sidered hazardous. (USBR) 

W70-03791 


THE PROBLEMS ON TUNNEL EXPLORATION, 
Bureau of Reclamation, Denver, Colo. 

Charles E. Hall. 

Proc 7th Annu Eng Geol Soils Eng Symp, p 3-8, 
Moscow, Idaho, Apr 1969. 6 p. 


Descriptors: *Engineering geology, Geologic in- 
vestigations, Subsurface investigations, *Tunnels, 
Tunnel construction, Tunneling machines, Bids, 
Tunnel design, *Geologic mapping, Geologic con- 
trol, Geophysics, Contract administration, Claims 
(Contracts), Exploration, Reconnaissance surveys, 
Helicopters, Alinements. 
Identifiers: Geologic defects, 
prospecting, Seismic refraction. 


Geophysical 


In recent tunnel projects, design engineers have 
been requesting detailed geologic information and 
interpretation of the effects of geologic structure 
on construction. Bureau of Reclamation programs 
now call for surface geologic mapping on a scale of 
2000 ft to the inch for 4 or 5 mi either side of the 
alinement, and detailed mapping along the aline- 
ment on a scale of 400 ft to the inch. Field mapping 
is best performed on aerial photographs and then 
projected to either a planimetric base or a topo- 
graphic base. Concentrating on engineering rock 
properties to place the engineering characteristics 
of a particular rock directly on the geologic map is 
most desirable, rather than to concentrate on clas- 
sical geologic properties and names of formations. 
Detailed alinement mapping is followed by 
geophysical investigations and confirmed by 
drilling wherever time, money, and access permit. 
Access problems on tunnel investigations in rela- 
tively inaccessible areas are discussed, and ex- 
periences with helicopters are cited. When explora- 
tion and design are completed, there is the problem 
of what to put into the gidding documents for 
potential bidders; a private opinion is given that 
owners should provide the factual information and 


the geological interpretations upon which the 
design is based. (USBR) 
W70-03792 


ROCK CUTTING RESEARCH FOR’ THE 
DESIGN AND OPERATION OF TUNNELLING 
MACHINES, 

Newcastle-upon-Tyne Univ. (England). 

F. F. Roxborough. 

Tunnels Tunnelling, Vol 1, No 3, p 125-128, Sept- 
Oct 1969. 4 p, 8 fig, 8 ref. 


Descriptors: Tunnel construction, Rock 
mechanics, Mining engineering, *Rock excavation, 
Construction, *Tunneling machines, Experimental 
data, Compressive strength, Mechanical proper- 
ties, Research and development, Temperature, 
Water cooling, *Foreign research, Test 
procedures, Cutting, Instrumentation, Rocks. 
Identifiers: Rock density, Great Britain, Tool 
design, Test results. 


The need for machines capable of driving tunnels 
in rock has long been recognized by mining en- 


gineers. The ease with which coal shearing 
machines are able to cut through rock intrusions 
encouraged engineers to explore the possibility of 
applying the same milling principle to rock cutting 
machines. Most mechanical rock cutting 
techniques require the penetration of a wedge into 
a rock surface, chipping fragments having volumes 
exceeding that of the tool or wedge. Rock cutting 
research has lagged behind machine development 
and application. The untenable situation exists in 
which machines are being further developed 
without any appreciation of rock cutting 
mechanics. Knowledge of the performance charac- 
teristics of a cutting tool in rock is essential in 
designing an efficient cutting system. The Universi- 
ty of Newcastle upon Tyne, Great Britain, is un- 
dertaking research into the mechanical durability 
of tool materials for operation in a wide range of 
rock types from quartz-free limestones to granite. 
A simple method for assessing the machineability 
of rock is presented. The principles of full face 


cutting and of peripheral drum cutting are 
discussed. (USBR) 
W70-03793 


A MATHEMATICAL MODEL FOR PIT SLOPE 


STABILITY, 
Arizona Univ., Tucson. 


D. J. Hammel. 
Quart Colo Sch Mines, Vol 64, No 3, p 53-69, July 
1969.17 p, 11 fig, 4 tab, 1 ref. 


Descriptors: Rock mechanics, Engineering geolo- 
gy, *Rockslides, Slopes, Rock excavation, *Slope 
stability, Quarries, *Quarrying, Mathematical anal- 
ysis, *Pits, Cut slopes, Regression analysis, Statisti- 


cal analysis, Correlation analysis, Correlation 
techniques, Mathematical models. 


Identifiers: *Rock slope stability, Variables, Open 
pit mining. 


When a clope failure occurs in construction and 
mining industries, an engineer is usually called in to 
determine the cause of the slide. To prevent 
damages and loss of life from rock slides, rock 
slope movement must be analyzed prior to failure. 
A method is given for determining the variables 
that affect slope movement in an unstable slope 
and the effect of these variables on slope move- 
ment. A sample application of the method is given 
for an open-pit copper mine in Arizona. First, a 
case history was developed for an unstable pit slope 
and then a statistical model of slope movement was 
developed by multiple correlation and regression 
analysis. Correlation coefficients were evaluated to 
select the statistically significant independent vari- 
ables. Regression analysis predicts slope movement 
from known values of the independent variables. 
The best equation for predicting slope movement 
contained terms for precipitation, mining rate at 
the toes of the slope, amount of water added to a 
leach dump near the slope, and water pumped from 
the pit. Predicted rates of slope movement agreed 
closely with actual measured values. The statistical 


model developed is applicable to this particular un- 
stable slope. (USBR) 
W70-03794 
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FIELD AND LABORATORY STUDIES OF THE 
SULPHATE RESISTANCE ON CONCRETE, 
Portland Cement Association, Skokie, Ill. 

G. J. Verbeck. 

Portland Cement Ass Res Dep Bull 227, p 113-124, 
Apr 1967. 15 p, 9 fig, 3 tab, 4 ref. 


Descriptors: *Portland cements, Cements, 
*Concrete mixes, Field tests, Concretes, *Concrete 
technology, Concrete testing, Air entrainment, Soil 
environment, Exposure, Environmental tests, *Du- 
rability, Deterioration, Sea water. 
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Studies of the sulfate resistance of concrete, con- 
ducted by the Portland Cement Associaticn, are 
part of a long-time study of cement performance in 
concrete and involve field exposure tests of 
concrete to sulfate soils and sea water. Field expo- 
sure in sulfate soils shows the importance of the tri- 
calcium aluminate content of cement, and the ce- 
ment content and air content of the concrete. Ob- 
served sulfate resistances are compared with the 
tricalcium aluminate content estimated by 4 dif- 
ferent methods. Studies of concrete in warm sea 
water show that concrete made with cement having 
a calculated tricalcium aluminate content below 
11.2% has performed without deterioration 
through 25 yr of exposure. High tricalcium alu- 
minate contents may provide some benefit against 
corrosion of steel when concrete cover is minimal. 
(USBR) 
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Field tests to determine stresses and deflections of 
an orthotropic aluminum bridge deck caused by a 
20-ton truck load are presented. A typical deck 
panel having a 3/8-in.-thick polyester resin-silica 
sand wearing surface was instrumented with elec- 
trical resistance strain gages and dial gages. 
Stresses and deflections were determined for 18 
different static positions of the truck on the panel. 
Test values were lower but generally in good agree- 
ment with those calculated by AISC design 
procedures. Dynamic stresses were evaluated for 
truck speeds up to 20 mph and were about the 
same as corresponding stresses caused by static 
load. No measurable vibration of the deck oc- 
curred during or after passage of the truck. Lack of 
significant dynamic effects possibly was caused by 
a relatively high natural frequency of the deck and 
damping characteristics of the polyester resin. 
Transverse stresses in the deck plate with the wear- 
ing surface were about 80% of values in a plate 
without the wearing surface. (USBR) 
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ADMINISTRATIVE ARRANGEMENTS FOR WATER RESOURCES DEVELOPMENT 
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HUNTING AND FISHING REGULATIONS. 
W70-03777 06E 


GRAND COULFE (WASH) 
APPLICATION OF DEUTERIUM ANALYSES TO THE HYDROLOGY OF THE 
LAKES OF THE GRAND COULEE, WASHINGTON, 
W70-03696 02K 


GRAZING 
RELATION BETWEEN FILTERING RATE, TEMPERATURE, AND BODY SIZE 
IN FOUR SPECIES OF DAPHNIA, 
W70-03957 osc 


GREAT BRITAIN 
WASTEWATER RATES AND SERVICE CHARGES IN GREAT BRITAIN, 
W70-03875 06E 


MANAGEMENT OF INDUSTRIAL EFFLUENT DISPOSAL IN BRITAIN, 
W70-03877 05D 


GREAT LAKES 
RX FOR AILING LAKES--A LOW PHOSPHATE DIET, 
W70-03964 02H 


GROUNDWATER 
STATISTICAL EVALUATION OF SALINITY AND NITRATE CONTENT AND 
TRENDS BENEATH URBAN AND AGRICULTURAL AREA-FRESNO, 
CALIFORNIA, 
W70-03649 05B 


CATALOG OF INFORMATION ON WATER DATA, EDITION 1968 - INDEX 
TO GROUNDWATER STATIONS, 
W70-03658 02F 


BIBLIOGRAPHY OF THE GROUNDWATER RESOURCES OF NEW YORK 
THROUGH 1967, 


#70-03659 02F 

GEOLOGY AND GROUNDWATER RESOURCES OF OCEAN COUNTY, NEW 
JERSEY, 

W70-03670 02F 

FORMATION AND GEOLOGICAL ROLE OF GROUNDWATERS, 

W70-03679 02F 

HYDROLOGIC RECONNAISSANCE OF SKULL VALLEY, TOOELE COUNTY, 
UTAH, 

W70-03811 02F 


AVAILABILITY OF GROUNDWATER IN WAYNE COUNTY, IOWA, 
W70-03879 02F 


GROUNDWATER DATING 
RADIOCARBON AGES OF GROUNDWATER IN AN ARID ZONE UNCONFINED 
AQUIFER, 
w70-03895 02F 


GROUNDWATER HYDROLOGY 
RADIOCARBON DETERMINATIONS APPLIED TO GROUNDWATER HYDROLOGY, 
W70-03890 02F 


GROUNDWATER MOVEMENT 
RADIOCARBON DETERMINATIONS APPLIED TO GROUNDWATER HYDROLOGY, 
W70-03890 02F 


GROUNDWATER FLOW AND DIRECTION MEASUREMENT BY MEANS OF 
RADIOISOTOPES IN A SINGLE WELL, 
W70-03892 02F 


USE OF CHEMICAL AND RADIOACTIVE TRACERS AT THE NATIONAL 
REACTOR TESTING STATION, IDAHO, 
w70-03893 02F 


TECHNIQUES OF GROUNDWATER TRACING USING RADIONUCLIDES, 
w70-03896 02F 


THE USE OF A TRACER TEST TO VERIFY AN ESTIMATE OF THE 
GROUNDWATER VELOCITY IN FRACTURED CRYSTALLINE ROCK AT THE 
SAVANNAH RIVER PLANT NEAR AIKEN, SOUTH CAROLIWA, 
W70-03899 02F 


GROUNDWATER RECHARGE 
FORMATION AND GEOLOGICAL ROLE OF GROUNDWATERS, 
W70-03679 02F 


THE EFFECT OF SOIL MOTSTURE ON INFILTRATION AS RELATED TO 
RUNOFF AND RECHARGE, 
970-03884 026 


GROUNDWATER TRACING 
TECHNIQUES OF GROUNDWATER TRACING USING RADIONUCLIDES, 


W70-03896 02F 
GROWTH 
C-14 UPTAKE AS A SENSITIVE MEASURE OF THE GROWTH OF ALGAL 
CULTURES, 
W70-03983 osc 


GROWTH RATE 
MAXIMUM PROSPECTIVE VALUE CRITERION, 
w70-03828 06B 


GROWTH RATES : 
GROWTH OF LARGEMOUTH BASS FRY AND VARIOUS TEMPERATURES, 


W70-03733 osc 
BACTERIAL GROWTH RATE IN THE SEA DIRECT ANALYSIS BY 


THYMIDINE AUTORADIOGRAPAY, 
¥70-03968 05c 
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SUBJFCT INDEX 


GUT-IND 


GUTTER FLOWS 
DRAINAGR MASTER PLAN FOR THE CITY OF FORT WORTH PUBLIC WORKS 


DEPARTMENT, STORM DRAINAGE CRITERIA AND DFSIGN MANUAL. 


W70-03814 OSA 
SECTION III, FLOW IN GUTTERS SECTION IV, STORM DRAIN 
INLPTS. 

W70-0 38.16 OBA 

W70-038 16 OBA 


HEAT RALANCE 
NOTES ON THE THEORY OF THF THERMOCLINF, 


W70-03726 02L 


ON THE ROLES OF VERTICAL VELOCTTY AND EDDY CONDUCTIVITY IN 
MATNTAINING A THERMOCLINE, 
W70-03730 021 


NEAT RESTSTANCE 
THR EFFECT OF DIETARY FAT ON THE HEAT TOLERANCE OF GOLDFISH 
(CARASSTUS AURATUS) , 
W70-03723 05c 


HEATED WATER 
EVAPORATIVE COOLING OF HEATED IRRIGATION WATER BY SPRINKLER 


APPLTCATION, 

W70-037 18 OSD 

BIOLOGICAL, EFFECTS OF HANFORD HRAT ON COLUMBIA RIVER FISHES 
A REVIEW, 

W70-03721 05C 


HEAVY WATER 
APPLICATION OF DEUTFRIUM ANALYSFS TO THE HYDROLOGY OF THE 
LAKES OF THE GRAND CODLEF, WASHINGTON, 
W70-0 3696 02K 


HIGHWAY CULVERT DESIGN 
SFCTION VIII, DFSIGN OF CULVERTS. 
W70-03818 OSA 


HIGHWAY DRAINAGF 
SRCTION VITI, DESIGN OF CULVERTS. 
W70-03818 OBA 


HOUSEHOLD BFHAVIOR 
RESFARCH ON HOUSEHOLD BEHAVIOR, 
W70-93994 06B 


HUMAN POPULATION 
ALGAE, MAN, AND THE ENVIRONMENT. 


W#70-03973 o5c 
HUMIFICATION 

RACTERTAL POPULATION OF HUMIFIED LAKES (IN RUSSIAN), 

W70-03948 02H 


HURRICANF BETSY 
HURRICANE TRITIUM I PRELIMINARY RESULTS ON HILDA 1964 AND 
BETSY 1965, 
W70-03693 02B 


HORRTCANF HILDA 
HURRICANE TRITIUM T PRELIMINARY RESULTS ON HILDA 1964 AND 
BETSY 1965, 
W70-0 3693 028 


HURRICANES 


HURRICANE TRITTUM TI PRELIMINARY RESULTS ON HTLDA 1964 AND 
BETSY 1965, 
970-03693 02B 


HYDRAULIC CONDUCTIVITY 


PIRLD MEASUREMENT AND OSE OF SOIL-WATER PROPERTIES, 
W70-03675 026 


AYDRAULIC DESIGW 
SECTION V, FLOW IN STORM DRAINS AND THEIR APPURTENANCES 


SECTTON VI, DFESTGN OF CLOSED STORM DRAINAGE SYSTEM SECTION 
VIT, DESIGN OF OPEN CHANNELS. 
W70-03817 O8A 


SECTION VTII, DRSIGN OF CULVFRTS. 
W70-03818 OBA 


HYDRAULIC MODFLS 


THE DETFRMINATION OF LOCAL INFLOWS ENTERING A CHANNEL, 
W70-93699 02E 


UNIFICATION OF DATA ON SEDIMENT TRANSPORT IN FLOUMES RY 
STMILTTNDE PRINCIPLES, 
W70-03874 023 


SIMTLITUDE FOR PARTTALLY SATURATED FLOW SYSTEMS, 
#70-03RA3 02G 


HYDRANLTC SIMILITUDE 


UNTPFICATTON OF DATA ON SENTMENT TRANSPORT IN FLUMFS BY 
SIMILITUDF PRINCIPLES, 
W70-03874 023 


HYDRANLTC STRUCTURES 


SECTION TIT, FLOW TN GUTTERS SECTION IV, STORM DRAIN 
INLETS. 
W79-03816 OBA 


HYDRAULIC TRANSPORTATION 
BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCRAN 


DISPOSAT. SITES VOLUMF TIT - TECHNICAL ASPECTS OF 
PTPFLTNING OF WASTR MATERIALS, 
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W70-04007 OSE 


HYDRAOLIC TURBINES 
UNIT SPACING OF HYDROELECTRIC MACHINES, 
w70-03783 08c 


HYDRAULICS 
BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES VOLUME III - TECHNICAL ASPECTS OF 
PIPFLINING OF WASTE MATERTALS, 
W70-04007 O5E 


HYDRAULICS MODELS 
BFHAVIOR OF BUOYANT JET IN CALM FLUID, 
W70-03724 08B 


HYDROELECTRIC PLANTS 
UNIT SPACING OF HYDROELECTRIC MACHINES, 


W70-03783 osc 
HYDROGEOLOGY 

FORMATION AND GEOLOGICAL ROLE OF GROUNDWATERS, 

W70-03679 02F 


HYDROLOGIC BUDGET 
ABOUT THE ANALYTICAL METHOD FOR THE COMPILATION OF THE WATER 
BALANCE IN AGRICULTORE, 
W70-03901 02D 


SELECTED ANALYTICAL METHODS FOR WELL AND AQUIFER EVALUATION, 
#70-03943 04B 


HYDROLOGIC CYCLE 
A NUMERICAL MODEL FOR THE HYDROLOGIC TRANSPORT OF 
RADIOACTIVE AEROSOLS FROM PRECIPITATION TO WATER SUPPLIES, 
W70-03698 O2A 


SUNSPOTS AND HYDROLOGIC TIME SERIES, 
W70-03712 O2A 


WATER TRACING IN THE HYDROLOGIC CYCLE, 
W70-03900 O2A 


HYDROLOGIC DATA 
CATALOG OF TNPORMATION ON WATER DATA, EDITION 1968 — INDEX 
TO GROUNDWATER STATIONS, 
W70-03658 02F : 


CATALOG OF INFORMATION ON WATER DATA, EDITION 1968 — INDEX 
TO AREAL INVESTIGATIONS AND MISCELLANEOUS ACTIVITIES, 
W#70-03663 02E 


ABOUT THE ANALYTICAL METHOD FOR THE COSPILATION OF THE WATER 
BALANCE IN AGRICULTURE, 
w70-03901 02D 


EXTENSION OF RAINFALL RECORDS BY INTERSTATION CORRELATION, 
W70-03932 O7A 


HYDROLOGIC MAPPING 
DETERMINING AND MAPPING THE AVERAGE HYDROLOGIC RESPONSE OF 
FASTERN UNITED STATES, 
w70-04008 o7c 


HYDROLOGIC PROPERTIES 
LARGE-SCALE UTILIZATION OF TRITIOS IN HYDROLOGIC STUDIES, 
W70-03894 O2A ; 


DETERMINING AND MAPPING THE AVERAGE HYDROLOGIC RESPONSE OF ; 
EASTERN UNITED STATES, ; 
w70-04008 0o7c 


HYDROLOGIC TIME SERTES . 
SUNSPOTS AND HYDROLOGIC TIME SERIES, 
W70-03712 02a . 


HYDROLOGY 


SECTION I, INTRODUCTION SRCTION II, DETERMINATION OF DESIGN 
DISCHARGE SECTION IX, APPENDIX. 
W70-03815 O8aA 


HYDROLOGIC EFFECTS OF RAINFALL AUGMENTATION, 
W70-03931 O2A 


HYPSOMETRIC ANALYSIS 


DETERMINING AND NAPPING THE AVERAGE HYDROLOGIC RESPONSE OP 
EASTERN UNITED STATES, 


W70-04008 o7c 
HYSTERESIS 

FIELD MEASUREMENT AND USE OF SOTL-WATER PROPERTIES, 

W70-03675 026 


ICE BREAKUP 
FRACTURE OF LAKE AND SEA ICE, 


W70-03651 02c 
ILLINOTS 
SELECTED ANALYTICAL METHODS FOR WELL AND AQU 
sio-oe89 ia QUIFER EVALUATION, 


IMPACT TEMPERATURE 


EVAPORATIVE COOLING OF HEATED TRRIGATION WATE 
abet icecer: TER BY SPRINKLER 


W70-03718 05D 
IMPROVEMENTS 

POWERS ONDER CITY MANAGER CHARTER. 

W70-03749 06EB 
INDEPENDENCE 


SUBJECT INDEX IND-JUD 


ON INDEPENDENCE POSTULATES CONCERNING CHOTCE, 
W70-03832 06B 


INDTA 
VAPOR LOSSFS THROUGH SOIL MULCH AT DIFFERENT WIND 
VELOCITIFS, 
#70-03808 4 026 


INDICATORS 
THR MYXOBACTERTA TYPE QUOTIENT AS AN INDICATOR OF 
EUTROPHICATTON FOR SURFACE WATERS (IN GERMAN), 
W70-03963 02H 


INDUSTRIAL LINKAGES 


THR IMPACT OF INDUSTRIAL LINKAGES ON GEOGRAPHIC ASSOCTATION, 
W70-03835 O6R 


INDUSTRIAL PRODICTION 
PRODUCTION, CONSUMPTION, AND EXTERNALITIES, 
W#70-03843 068 


INDUSTRIAL WASTES 


MANAGEMENT OF INDUSTRIAL EFFLUENT DISPOSAL IN BRITAIN, 
W70-03877 05D 


BIODEGRADABILITY AND TREATARTILITY OF COMBINED NYLON AND 
MUNICIPAL WASTES, 


W70-03926 05D 
TNFILTRATION 

INFILTRATION INDUCED SOTL INSTABILITIES, 

W70-03648 026 


RUNOFF INDUCFMENT IN ARTD LANDS, 
W70-03809 03B 


COMPARTSON OF COMPUTED AND MEASURED MOISTURE REDISTRIBUTION 
FOLLOWING INFILTRATTON, 
W70-03853 02G 


INPTLTRATTON RATES AS AFFECTED BY DESERT VEGETATION, 
W70-03864 026 


THE EFPECT CF SOIL MOTSTURE ON INFILTRATION AS RELATED TO 
RUNOFF AND RECHARGE, 
W70-93884 926 


INFRARED RADIATION 
THF TNPRA-REN DETERMINATION OF QUARTZ IN SEDIMENTS AND 
SEDIMENTARY ROCKS, 
W70-03678 O7B 


INFRARED TECHWTOUF 
THE TNFRA-RED DETERMINATION OF QUARTZ IN SEDIMENTS AND 
SEDIMENTARY ROCKS, 
470-03678 07B 


INLET CAPACITY 
SECTION TII, FLOW -TN GUTTERS SECTION IV, STORM DRAIN 
INLETS. 
W70-03816 O8A 


INLET DESIGN 
SECTION IIT, FLOW IN GUTTERS SECTION IV, STORM DRAIN 
INLETS. 
W70-038 16 OBA 


INLF#TS 
SECTION TIT, FLOW IN GUTTERS SEFCTTON IV, STORM DRAIN 
INLETS. 
W70-038 16 OBA 


INORGANIC COMPOUNDS 
PHYTOPLANKTON NOTRTENT ENRICHMENT EXPERIMENTS OFF BAJA 
CALIFORNIA AND IN THE EASTERN EQUATORIAL PACIFIC OCEAN, 
W70-03949 95C 


INPUT-OUTPIT AWALYSIS 
RETURNS TO SCALE AND COST CURVES, 
W70-03844 06C 


INSTITOTIONAL CONSTRAINTS 
INSTITUTIONAL FACTORS AFFFCTING LAND AND WATER DEVELOPMENT, 


LOWFR RIO GRANDE VALLEY, TEXAS, 


W70-03865 06B 
INSTRUMENTATION ; 
USER TRIALS OF A SUBMERSIBLE WATER QUALITY RECORDING METER, 
W70-03662 O5A 
A BATTERY POWFRED PROPORTIONAL STREAM WATER SAMPLER, 
W70-03856 078 
TNTAKES 
SECTION III, FLOW IN GUTTERS SECTION IV, STORM DRAIN 
INLETS. 
W70-0 3816 O8A 
INTERCHANGE 
SEDIMENT-WATER NUTRIENT INTERCHANGE, 
W70-03980 02H 


INTERSTATE COMMISSTONS 
TENNESSEF-MTSSODURT BRIDGE COMMTSSTION. - 


¥70-03752 06E 


MISSOURI--ILLINOIS BRIDGE COMMTSSION. 
W79-03753 96E 


MUSSOURT-ILTINOIS-JEFFERSON-MONROE BRIDGE COMMTSSION. 
W70-03754 96E 


INTERSTATE COMPACTS 
TENNESSEE-MISSOURI BRIDGE COMMISSION. 


4970-03752 06E 

MISSOURI-ILLINOIS-JEFFERSON-MONROE BRIDGE COMMISSION. 

W70-03754 06E 
INVERTEGRATES 


STUDIES ON THE RESISTANCE OF MARINE BOTTOM INVERTEFRATES TO 
OXYGEN-DEFICIENCY AND HYDROGEN SULFIDE, 


W70-03971 05C 
INVESTIGATIONS 
COLOR PHOTOGRAPHS FOR WATER RESOURCES STUDIES, 
W70-03680 078 
APPLICATIONS OF COLOR AERIAL PHOTOGRAPHY TO WATER RESOURCES 
STUDIES, 
W70-03869 078 
INVESTMENT 


. A COMPARATIVE ANALYSIS OF THE NET PRESENT VALUE AND THE 
BRNEFIT-COST RATIO AS MEASURES OF THE ECONOMIC DESIRABILITY 
OF INVESTMENTS, 

W70-03825 068 


MAXIMUM PROSPECTIVE VALUE CRITFRION, 
¥70-03828 06B 


IOW EXCHANGE 
IMPROVED ANIONIC MEMBRANES FOR ELECTRODTALYSIS, 
¥70-03666 ‘ O3A 


ION-FXCHANGE 
DESIGN AND COST OF ION-EXCHANGE SOFTENING FOR A 50-MGD SEA- 
WATER EVAPORATION PLANT, 


W70-03945 O3A 

IOWA 
AVAILABILITY OF GROUNDWATER IN WAYNE COUNTY, IOWA, 
W70-03879 02F 

TRON 


IRON IN NATURAL WATERS--ITS CHARACTERISTICS AND BICLOGICAL 
AVAILABILITY AS DETERMINED WITH THE FERRIGRAM, 


W70-03954 02K 
IRRIGATION 5 

WATER FOR WESTERN FEDERAL IRRIGATION PROJECTS, 

W70-03996 03F 


THE ECONOMICS OF AGRICULTURAL WATER USE, 
W70-03998 06B 


IRRIGATION EFFICIENCY 
FUNCTIONS FOR COTTON (GOSSYPIUM HIRSUTUM L.) PRODUCTION FROM 
IRRIGATION AND NITROGEN FERTILIZATION VARIABLES TI. YIELD 
COMPONENTS AND QUALITY CHARACTERISTICS, 
W70-03805 021 


FUNCTIONS FOR COTTON (GOSSYPIUM HIRSUTUM L.) PRODUCTION FROM 
IRRIGATION AND NITROGEN FERTILIZATION VARIABLES I. YIELD 
AND EVAPOTRANSPIRATION, 

W70-0 3806 02r 


IRRIGATION WATER 
DISTRIBUTION OF CHLORTDES IN AN IRRIGATED CITRUS ORCHARD, 
#70-03799 03C 


ROOTZONE SALT PROFILES AND ALFALFA GROWTH AS INFLUENCED BY 
IRRIGATION WATER SALINITY AND LEACHING FRACTION, 


W70-03807 026 
ISLANDS 

ISLANDS AND ABANDONED RIVER BEDS. 

W70-03759 O6E 


ISOTECHNOLOGY CURVES 
ON SUBSIDIES TO SPEED THE RATE AT WHICH TECHNOLOGIES ARE 


DEVELOPED, 
W70-03830 068 

ISRAEL 
DISTRIBUTION OF CHLORIDES IN AN IRRIGATED CITRUS ORCHARD, 
W70-03799 03c 


LABORATORY TESTS OF SPRAYABLE MATERIALS FOR RUNOFF 
INDUCEMENT ON A LOESSIAL SOIL, 


¥70-03804 02E 

RUNOFF INDUCEMENT IN ARID LANDS, 

w70-03809 03B 
JETS 

BEHAVIOR OF BUOYANT JET IN CALM FLUID, 

W70-03724 08B 


JET TNDUCED CIRCULATION AND DIFFUSION, 
W70-03734 08B 


JOINT COSTS 
THE WATER SUPPLY SYSTEM UP TO A.D. 2001, 
W70-03842 06C 


JOINT PRODUCTION 
THE WATER SUPPLY SYSTEM UP TO A.D. 2001, 
W70-03842 06c 


JUDICIAL DECISIONS 
CONSOLIDATION OF DRAINAGE DISTRICTS. 
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JUN-LIN 
W70-03762 O4n 


GRAYSON V COMM'*RS OF BOSSIER LEVER DISTRICT (COMPENSATION 
FOR LANDOWNFRS: FOR LFVEE DISTRICT DAMAGES). 


W70-03903 Ob6E 

KANSAS 
FLOOD PLAIN INFORMATION, ARKANSAS RTVER, DODGE CITY, KANSAS. 
W70-9 3668 OUA 


LABORATORY TESTS 
COMPARTSON OF PILE LOAD-TEST-SKIN-FRICTION VALUES AND 
LABORATORY STRENGTH TESTS, 


W70-03781 08D 

COMPARISON STUDIES OF WINKLER VS. OXYGEN SENSOR, 

W70-03876 O5A 
LAGOONS 


TEMPERATURE RFLATTONSHIP IN AFROBTC TREATMENT AND DISPOSAL 
OF PULP AND PAPEP WASTES, 
W70-03720 osD 


LAKE CRAMPLIN (NY) 
ECOLOGY OF YFASTS FROM LAKE CHAMPLAIN, 


W70-03962 OSA 
LAKE ICR 

FRACTURE OF LAKE AND SRA ICF, 

W70-03651 02c 


LAKE ONTARTO 
STOCHASTIC ASPFCTS OF LAKF ONTARTO FVAPORATION, 
W70-03872 02D 


LAKFS 
*SALT-BISCUTTS' - A SPECIAL, GROWTH STRUCTURE OF NACL IN SALT 
SEDIMENTS OF THE TUZ GOLN ("SALT TAKE), TURKRY, 
W70-03671 02K 


APPLICATION OF DEUTRERIOM ANALYSES TO THE HYDROLOGY OF THR 
TAKES-OP-THE-GRAND COULEE, WASHINGTON, 
¥70-036°6 02K 


FVAPORATION FROM LARGE DEEP LAKES, 
W70-03717 02D 


COUNTY FISHING LAKES AND RFCREATION GROUNDS. 
W70-03745 O6R 


BACTERTAT, POPILATION OF HMMTFIED LAKES (IN RUSSTAN), 
W70-03948 028 


CONCEPTS OF FUTROPHICATION AND TROPHIC RIOLOGY, 
W70-03959 02H 


RX FOP AILING LAKES--A LOW PHOSPHATE DIET, 
W70-03964 02h 


NTTROGEN METABOLISM IN LAKFS. I. MEASUREMENT OF NITROGEN 
FIXATION WITH N-15, 
W70-03970 02H 


THRE CLASSIFICATION OF LAKES, 
w70-03984 02H 


PLORTDA'S LAKES (PROBLEMS ITN A WATER PARADISE), 
¥70-00013 06E 


PLORTIDA'S LAFFS (NAVIGABILITY AWD PUBLIC RIGHTS), 
W70-04014 O6E 


FLORIDA'S LAKES (TESTS OF NAVIGABILITY), 
W70-04015 068 


FLORIDA'S LAKFS (RTGHTS IN LAKES), 
W70-04016 O6F 


LAND DFVELOPMENT 


LEASES OF PFDERAT RESERVOIR LANDS FOR RESORT PURPOSFS. 
W70-04027 O6R 


LAND MANAGEMENT 


EFFECTS OF FLOON PROTECTION ON LAND USE IN THR COON CREEK, 
WISCONSIN, WATERSHED, 
W70-03654 O4A 


LAND RECLAMATION 
SWAMP AND OVERPLOWFD LAND. 
W70-03756 O4A 


SWAMP AND OVFRFLOWED LANDS (RFCLAMATION AND ASSESSMENT OF 
DAMAGES). 


W70-03758 OWA 


DRATNAGE DISTRICTS FOR MINING PURPOSFS, 
W70-03761 OUA 


LAND TENURE : 
DUTIES OF DIRECTOR OF PUBLIC WORKS REGARDING SWAMP LANDS, 


W70-037480 06E 

LIABIVTTY OF TANDOWNFR TO PERSONS USING LAND. 

W70-03779 06% 
LAND USE 


ay ; 
PPPFCTS OF FLCOD PROTECTION ON LAND USE IN THE COON CREEK, 
WTSCONSTN, WATFRSHFD, 
W70-03654 OUR 


LIABILITY OF LANDOWNFR TO PERSONS USING LAND. 
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SUBJECT INDFX 


W70-03779 O6E 


LARGEMOUTHA BASS 
GROWTH OF LARGEMOUTH BASS FRY AND VARIOUS TEMPERATURES, 
W70-03733 osc 


LATERAL INFLOWS 
THE DETERMINATION OF LOCAL INFLOWS ENTERING A CHANNEL, 


W70-03699 02E 
LEACHING 
PRE-EQUILIBRIUM OBSERVATIONS ON THE RECONSTRUCTED FLAGSTAFF 
GULLY DAM, 
W70-03782 08D 


REGIONAL VARIATIONS OF RIVER WATER COMPOSITION RESULTING 
FROM HALITE SOLUTION, MACKENZIE RIVER DRAINAGE BASIN, 
CANADA, 

W70-03860 02K 


LEASES 


DELTA AND PINE LAND CO OF MISSTSSIPPI V BOARD OF SUPERVISORS 
OF BOLIVAR COUNTY (LEASING OF LEVEE DISTRICTS LAND). 
¥70-03907 O4A 


LEASES OF FEDERAL RESERVOIR LANDS FOR RESORT PURPOSES. 
¥70-04027 O06E 


LEGAL ASPECTS 


SHAPING THE LAW OF WEATHER CONTROL, 


W70-03719 O6E 

PISH AND GAME (FNFORCEMENT OF GAME AND FISH LAWS). 

Ww70-03778 O6E 

FLORIDA'S LAKES (PRORLEMS IN A WATER PARADISE), 

W70-04013 06E 
LEGISLATION 


NATIONAL RIVERS AND HARBORS CONGRESS SUPPORTS A 
COMPREHENSIVE WATER RESOURCES DEVELOPMENT PROGRAMA, 
970-04043 068 


LEONTIEF MATRICES 


AN EXAMINATION OF LINEAR HOMOGENEITY OF TRADE AND PRODOCTION 
FUNCTIONS IN COUNTY LEONTIEF MATRICES, 
W70-03824 O6A 


LEONTIEF MODELS 


AN EXAMINATION OF LINEAR HOMOGENEITY OF TRADE AND PRODUCTION 
FUNCTIONS IN COUNTY LEONTIEF MATRICES, 
W70-03824 O6A 


LEONTIFF*S ASSUMPTIONS 


AN EXAMINATION OF LINEAR HOMOGENEITY OF TRADE AND PRODUCTION 
FUNCTIONS IN COUNTY LEONTIEF MATRICES, 
¥70-03824 O6A 


LEVEE DISTRICTS 


GRAYSON V COMM'*RS OF BOSSIER LEVEE DISTRICT (COMPENSATION 
FOR LANDOWNERS FOR LEVEE DISTRICT DAMAGES). 
¥70-03903 06E 


DELTA AND PINE LAND CO OF MISSISSIPPI V BOARD OF SUPERVISORS 
OF BOLIVAR COUNTY (LEASING OF LEVEE DISTRICTS LAND). 
W70-03907 OA 


LEVEES 


DELTA AND PINE L.AND CO OF MISSISSIPPI ¥V BOARD OF SUPERVISORS 
OF BOLIVAR COUNTY (LEASING OF LEVEE DISTRICTS LAND). 


W70-03907 OSA 

LEVEE DISTRICTS, 

w70-08021 OOA 

CITIES OF THIRD CLASS (POWER TO REGULATE LEVEES). 

W70-04038 OWA 
LICENSES 

FERRIES AND WHARVES. 

W70-03755 068 

NAVIGATION (ERECTION OF AIDS TO NAVIGATION). 

¥70-03916 O6E 
LIGHT 


A SETHOD FOR PREDICTING THE EFFECTS OF LIGHT INTENSITY ON 
ALGAL GROWTH AND PHOSPHOROUS ASSIMILATION, 
¥70-03923 osc 


LIGHT WATER 


LIGHT WATER AND PROTEIN FOAM. 
¥70-03813 03D 


LINEAR ALKYL SULFONATES 


ANIONIC AND NONIONIC SURPACTANT SORPTION AND DEGRADATION BY 
ALGAF CULTURES, 


W70-03928 05D 


LINEAR HOMOGENEITY , 


AN BXANTNATION OF LINEAR HOMOGENFITY OF TRADE AND PRODUCTIO 
PUNCTIONS IN COUNTY LEONTIEF MATRICES, a 
W70-03824 O6A 


LINFAR PROGRAMMING ef 


RESERVOIR SYSTEM DESIGN OPTIMIZATION, 


W70-03941 OuUA 


AN ACTIVITY ANALYSIS OF NON-STRUCTURAL PLAIN MARAGFREM 
ALTERNATIVES CHAPTER Tv, BD PAGENE RT 


#70-04003 o6r 


oe 


cognates een emer S 


SUBJECT INDEX LIN-MET 


LINEAR THFORY 
LINEAR THEORY, 
W70-03993 06A 


LOAD DISTRIBUTION 


DISTRIBUTION OF CONCENTRATED LOADS ON ORTHOTROPIC BRIDGE 
DECKS, 


W70-03798 O8A 


LOCAL GOVERNMENTS 
DRAINAGF AND LEVFF DISTRICTS. 


W70-03741 OUA 
BRIDGES. 
W70-0 3751 O6F 


CITY OF PORT RICHEY V ADAMFK (CONSTRUCTION OF A DOCK 
EXTENDING INTO A NAVIGABLE RIVER). 


W70-03763 OGA 

FORDS AND PUBLIC BRINGES (CLEARING OF FORDS AND BUILDING OF 
BRIDGES). 

W70-03773 06E 


CITIES OF THIRD CLASS (POWER TO REGULATE LEVEES). 
W70-04038 O4A 


LOCAL SUBSTDIFS 
THE OPTIMALITY OF LOCAL SUBSIDIES TN REGIONAL DEVELOPMENT 
PROGRAMS, 
¥70-03838 06B 


LOCATIONAL FOUTLIBRTIA 
LOCATIONAL FOUILIRRTA, 


W70-03839 O6A 
LOUISTANA 
THE TIDELANDS CONTROVERSY AND LOUISTANA'S EXPERIENCE IN THE 
DISPUTF, 
W7.0-0 3688 O6E 


GRAYSON V COMM'RS OF ROSSIER LEVFE DISTRICT (COMPRNSATION 
FOR LANDOWNERS FOR LEVEE DISTRICT DAMAGES) . 
W70-03903 O6E 


MAKE OR BOY DECISTON 
COPING WITH UNCERTAINTY TN THE MAKE OR BUY DECISION, 
W70-03826 06B 


MANAGEMENT 
AN ACTIVITY ANALYSTS OF NON-STRUCTORAL PLAIN MANAGEMENT 
ALTFRNATIVES CHAPTER IV, 


W70-04093 O6F 
DRATNAGF DISTRICTS ORGANTZED IN COUNTY COURT. 
W70-94020 OUA 
MARACAIBO 
RADTOCARBON AGES OF GROUNDWATER IN AN ARID ZONE UNCONFINED 
AOUTPER, 
W70-03895 02F 


MARINE ENVIRONMENT 


SURFACF SLICKS AS CONCENTRATORS OF PESTICIDES IN THF MARINE 


FNVIRONMENT, 
W70-03953 OSA 


MARINE MICROORGANTSMS 
DISTRIBUTION, CHARACTERIZATION, AND NUTRITION OF MARINE 
MICROORGANISMS FROM THE ALGAE POLYSIPHONIA LANOSA AND 
ASCOPHYLLUM NODOSIM, 
W70-03952 osc 


THE RESPONSF OF NATURAL MICROBTAL POPULATIONS IN SFAWATER TO 


ORGANTC ENRTCHMENT, 
W70-03967 05c 


BACTERTAT, GROWTH RATE IN THE SFA DIRECT ANALYSIS BY 
THYMIDINE AUTORADIOGRAPHY, 
W70-03968 05c 


MARINE STUDIES 
MARINE RADIOFCOLOGY, 
¥70-03956 05C 


MARKOV PROCESSES 
A PROPERTY OF THE RANGE OF PARTIAL SUMS, 
W70-03701 O7A 


AN ANALYSIS OF RUWS OF PRECIPITATION EVENTS, 
W70-03702 97¢ 


MASS CURVFS 


GENERALIZED DROUGHT SEQUENCE PROBABILITIES FOR STORAGE-DRAFT 


FREONENCY ANALYSIS, 
W70-03904 02E 


MASS TRANSPORT 
ON THF ROLES OF VFRTICAL VELOCITY AND ENDY CONDUCTIVITY IN 


MAINTATNING A THERMOCLINE, 
W70-03730 02L 


MATHEMATICAL MONFL 


THERMAL CIRCULATION ON A ROTATING SPHERE WITH APPLICATION 


TO THF OCRANIC THERMOCLINE, 
#70-093725 7 02L 


ON THR ROLES OF VFRTTCAL VELOCITY AND EDDY CONDUCTIVITY IN 
MAINTATNING A THERMOCLINE, : 
W70-03730 02L 


ON THERMALLY MAINTAINED CIRCULATION IN A CLOSED OCEAN BASIN, 
W70-03732 02L 


USES OF MATHEMATICAL MODELS IN WATER QUALITY CONTROL 
STUDIES CHAPTER IV, 
W70-03934 058 


MATHEMATICAL MODELS 


DEVELOPMENT OF MATHEMATICAL MODEL AND COMPUTER PROGRAM FOR 
OPTIMIZATION OF VERTICAL TUBE EVAPORATOR SALINE WATER 


PLANTS, 

W70-03665 O3A 

POTENTIAL EVAPORATION AS A MANIFESTATION OF REGIONAL 
EVAPORATION, 

970-03676 02D 


A NUMERICAL MODEL FOR THE HYDROLOGIC TRANSPORT OF 
RADIOACTIVE AEROSOLS FROM PRECIPITATION TO WATER SUPPLIES, 
W70-03698 02a 


THE DETERMINATION OF LOCAL INFLOWS ENTERING A CHANNEL, 
W70-03699 02E 


A MODEL FOR GENERATING SYNTHETIC SEQUENCES OF SHORT-TIME-— 
INTERVAL RAINFALL DEPTHS, 
W70-03703 02B 


A MOSAIC TECHNIQUE FOR GENERATING THE DAILY PATTERN WITHIN A 
SYNTHETIC FLOW SEQUENCE, 


W70-03704 02A 

NUMERICAL SIMULATION OF WITHDRAWAL FROM A STRATIFIED 
RESERVOIR, 

9970-03716 08B 


ANISOTROPIC PERMEABILITY OF FRACTURED MEDIA, 
W70-033870 02F 


AN ERROR FUNCTION DESCRIPTION OF THE VERTICAL SUSPENDED 
SEDIMENT DISTRIBUTION, 
W70-03873 023 


SIMILITUDE FOR PARTIALLY SATURATED FLOW SYSTEMS, 
¥70-03883 026 


USE OF MATHEMATICAL MODELS IN WATER QUALITY CONTROL STUDIES 
CHAPTER III, 
W70-03933 05B 


EXAMINATION INTO THE EFFECTIVENESS OF THE CONSTRUCTION GRANT 
PROGRAM FOR ABATING, CONTROLLING AND PREVENTING WATER 
POLLUTION. 

W70-03936 05G 


COST, PRECISION, AND VALUE RELATIONSHIPS OF DATA COLLECTION 
AND DESIGN ACTIVITIES IN WATER DEVELOPMENT PLANNING, 
W70-03938 O4B 


SELECTED ANALYTICAL METHODS FOR WELL AND AQUIFER EVALUATION, 
W70-03943 O4B 


TRICKLING FILTER MODEL DESIGN AND COST FACTORS, 
W70-03947 05D 


MATHEMATICAL STUDIES 


REDUCTION OF ANNUAL RIVER FLOWS TO LONGER PERIODS (RUSSIAN), 
#70-03681 02E 


CALCULATION OF MAXIMUM DISCHARGES OF CRIMEAN RIVERS 
(RUSSIAN), 


W70-03682 02E 
MEANDERS 

CONSTRAINED RANDOM WALK MEANDER GENERATION, 

W70-03 866 02E 
HEASURENENT 


PORE PRESSURE MEASUREMENTS IN THE FIELD AND IW THE 
LABORATORY, PART I AND PART II, 
w70-03797 08D 


SEDIMENT-WATER NOTRIENT INTERCHANGE, 
W70-03980 028 


MECHANICAL CHEMICAL 


THE WATER-RESOURCE COMMUNICATIONS GAP, 


W70-03841 06D 

MELTING 
SNOW ALBEDO MODIFICATION —- A REVIEW OF LITERATURE, 
W70-03652 02c 

MEMBRANES 
IMPROVED ANIONIC MEMBRANES FOR ELECTRODIALYSIS, 
¥70-03666 O3A 
THERMO-OSMOSIS THROUGH COMPACTED SATURATED CLAY MEMBRANES, 
970-03859 026 

MEROMIXIS 
ONONDAGA LAKE, NEW YORK--AN UNUSUAL ALGAL ENVIRONMENT, 
9970-03974 osc 

METABOLISM 


NITROGEN METABOLISM IN LAKES. I. MEASUREMENT OF NITROGEN 
FIXATION WITH N-15, 
W70-03970 02H 


METEOROLOGY 


15 


MET-MOT SUBJECT INDEX 


THR APPLICATION OF ISOTOPFS TO SOME PROBLEMS IN ATMOSPHERIC 


SCIENCES, 
W70- 03690 028 
MTCHIGAN 

FLOOD PLAIN INFORMATION, LOOKTNGGLASS RIVER, CLINTON COUNTY, 
MICHIGAN. 

W70-03868 O4A 

STRATEGY FOR MICHIGAN WATER RESOURCES MANAGEMENT A SYSTEMS 
APPROACH, 

W70-03944 06R 


MICRORACTFRIAL ACTION 
FERMENTATION OF SPFNT SULFITE LIQUOR FOR THE PRODUCTION OF 
VOLATILE ACIDS, 
W70-03921 05D 


MICRORTAL POPULATIONS 
THE RESPONSE OF NATIRAL MICROBIAL POPULATIONS IN SRAWATER TO 


ORGANIC ENRICHMENT, 
W70-03967 o5c 
W70-0 3967 05c 


MINFRAT. WATER 
THIRD CLASS CITIES. 


#70-04937 O4A 
MINERALOGY 

MTNFRAI RTGHTS VFRSIS WATER RIGHTS, 

W70-03735 O6E 
MTNING 

DRAINAGE DISTRICTS FOR MINING PURPOSES. 

970-03761 O4A 

OCEAN MINERALS AND THE LAW, 

W70-03822 06E 
MINNESOTA 


UNITED -STATFS V 967.905 ACRES OF LAND (CONDEMNEFS DEMAND 
COMPENSATION FOR BARGES ON LAKE SURROUNDED BY CONDEMNED 
LAND). 

W70-03765 06E 


MISSISSIPPT 
DELTA AND PINE LAND CO OF MISSISSTPPI V BOARD OF SUPERVISORS 
OF BOLIVAR COUNTY (LEASING OF LEVEE DISTRICTS LAND). 
W70-03907 OuA 


MISSISSIPPI RIVER 
BOUNDARIES (STATE). 


THERMAL DISCHARGE AND WATER QUALITY IN A 1,500-ACRE 


RESERVOIR, 
W70-03845 osc 


COSTS AND MAINTENANCE OF DRAINAGE DISTRICTS. 
w70-03912 OWA 


DRAINAGE DISTRICTS ORGANIZED IN COUNTY COURT. 
W70-04020 O4A 


LEVFE DISTRICTS. 
w70-04021 O4A 


WATER SUPPLY DISTRICTS. 
W70-04022 06E 


SFWER DISTRICTS (CONSTRUCTION OF SEWERS IN UNINCORPORATED 
JURISDICTIONS). 


W70-04023 06E 
CLASS TWO COUNTIES - SEWER DISTRICTS. 
W70-04024 06E 
SEWERAGE - WATER WORKS. 

W70-04025 05G 

FISH AND GAME (THE WILDLIFE AND FORESTRY LAW). 
W70-04026 O06E 
LEASES OF FEDERAL RESERVOIR LANDS FOR RESORT PURPOSES. 
W70-04027 06E 
WATER RESOURCES BOARD. 

W70-04028 06E 
WATER CONSERVANCY DISTRICTS. 

W70-04029 03D 
W70-04030 03D 
W70-04031 O6E 


GENERAL SEWER SYSTEM. 
W70-04033 05G 


PRIVATE SEWERS. 
W70-04034 056 


PUBLIC UTILITIFS. 
W70-04035 03D 


PUBLIC HEALTH (MUNICIPAL WATER SUPPLY). 


W70-03747 06F W70-04036 03D 
MTSSODRT THIRD CLASS CITIES. 

BRIDGES. W70-04037 OA 
W70-03750 06E 

CITIES OF THIRD CLASS (POWER TO REGULATE LEVEES). 
W70-03751 O6R W70-04038 OUA 
TENNESSEE-MTSSONRT RRIDGFE COMMISSION. BOUNDARIES BY WATERCOURSES. 
W70-93752 O6E W70-04039 O6E 
MISSOURI--TLLINOIS BRIDGR COMMISSTON. PRIVATE SEWERS. 
W70-93753 O6RF W70-04040 05G 
MISSOURT-ILLINOIS-JEFFERSON-MONROE BRIDGE COMMISSTON, MISSOURI SOIL AND WATER CONSERVATION DISTRICTS LAW. 
W70-03754 06E W70-04041 03D 
FERRIES AND WHARVFS. 3 TAXATION OF BRIDGR AND PUBLIC UTILITY COMPANIES. 
W70-03755 O6F W70-04042 06E 
SWAMP AND OVERFTLOWED LAND. MIXING 
W70-03756 O4A BEHAVIOR OF BUOYANT JET IN CALM FLUID, 

W70-03724 08B 
SWAMP AND OVFRFLOWFD LANDS (PATENTS AND CONTRACTS). 
W70-03757 OA ; MOBILE-BED HYDRAULICS 


SWAMP AND OVFRFLOWRD LANDS (RECLAMATION AND ASSFSSMENT OF W70-03669 029 

DAMAGES). 

¥70-03758 OUA MODEL STUDIES 
THERMAL CIRCULATION ON A ROTATING SPHERE 

ISLANDS AND ABANDONED RIVER BEDS. TO THE OCEANIC THERMOCLINE, ie : salient os 

W70-93759 06F W70-03725 02L 

ANNEXATION OF OLD DRATNAGE DISTRICTS BY NEW DRAINAGE NUMERICAL METHOD FOR ESTIMATING SIMULATANEOUS FLOW OF WATER 

NaS AND SALT IN UNSATURATED SOILS, 

ea: OWA W70-03851 026 

DRAINAGE DISTRICTS FOR MINING PURPOSES. HYDROLOGIC EFFECTS OF RAINFALL AUGMENTATION, 

W70-02761 OA W70-03931 O2A 

CONSOLINATTON OF DRATNAGF DISTRICTS, MODELS 

-0 

W70-93762 OUR atte FOR MICHIGAN WATER RESOURCES MANAGEMENT A SYSTEMS 
A [e} 

SEWFR DTSTRICTS ST. LONTS COUNTY, wrocasons 06B 


W70-03767 05G 


MOBILE~BED FLOUVIOLOGY, 


MOISTURE AVATLABILITY 


SANTTARY DRATNAGE DISTRICTS-CITTFS OVER 300,000 INHABITANTS 
AND ADJOINING COUNTIFS, 
W70-03768 : 95¢ 


YIFLD-PROTEIN RELATIONSHIPS IN WHEAT GRAIN, AS AFFECTED BY 
NITROGEN AND WATER, 
W70-03800 026 


LTQUTDATOR FOR SEWRP DISTRICTS IN CERTATN COUNTIES. MOISTURE CONTENT 


W70-03769 r 05G 


WATER DFVELOPMENT FUND. 
W70-03770 06Cc 


NTSSOURT FEDERAL WATER PROJECTS RECREATION FUND. 
W70-03771 06C 


16 


FIELD MEASUREMENT AND USE OF SOIL-WATER PROPER 
W70-03675 02G ra 


COMPARTSON OF COMPUTED AND MEASURED MOISTURE REDISTRIBU: 
FOLLOWING INFILTRATION, eae 


¥70-03853 026 


SUBJECT INDEX NON-OHT 


MONITORING 
WSER TRIALS OF A SUBMERSTBLFE WATER QUALITY RECORDING METER, 
W#70-03662 O5A 


DEVELOPMENT OF A RADIOISOTOPE GAGR FOR MONITORING SEDIMENT 
CONCENTRATION..TN RIVERS AND STREAMS, 


W70-03687 O7B 

MUD (LAKE) 
AVATLABILITY OF MUD PHOSPHATES FOR THE GROWTH OF ALGAE, 
W70-03955 o5c 

MODLCHING 


VAPOR LOSSES THROUGH SOIL MULCH AT DIFFERENT WIND 
VELOCITIES, 
W70-03808 0 2G 


MUNICTPAT, WASTES 
BIODEGRADABILITY AND TREATARILITY OF COMBINED NYLON AND 
MUNICTPAL WASTFS, 
W70-03926 05D 


GENERAL SEWFR SYSTEM. 
W70-040 33 056 


PRIVATE SEWFRS. 
W70-040 34 05G 


MUNICIPAL WATFR 
PUBLIC UTILITIES. 
W70-04035 03D 


MYXOBACTERIA 
THE MYXOBACTERTA TYPE QUOTIENT AS AN INDICATOR OF 
EDTROPHICATION FOR SURFACE WATERS (IN GERMAN), 
W70-03963 020 


NAJAS FLEXILIS 
FXCRETION OF DISSOLVED ORGANIC COMPOUNDS BY AQUATIC 
MACROPAYTES, 
w70-03951 05c 


NATIONAL REACTOR TESTING STATION 
USE OF CHEMTCAL AND RADTOACTIVE TRACERS AT THE NATIONAL 
REACTOR TESTING STATION, IDAHO, 
W70-03893 02F 


NAVIGABT,© RIVERS 
CITY OF PORT RICHEY V ADAMEK (CONSTRUCTION OF A DOCK 
EXTENDING INTO A NAVIGABLE RIVER). 
W70-0 3763 O4A 


KOMMANVITTSELSKAPET HARWI V UNITED STATES (ACTION AGAINST 
FENERAL GOVERNMENT FOR ALLEGED FATLURE TO MAINTAIN CHANNEL). 
W79-03766 OA 


NAVIGABLE WATFRS 
FLORIDA'S LAKES (TESTS OF NAVIGABILITY) , 


W70-04015 06E 

FLORTDA'S LAKFS (RIGHTS OF THR PUBLIC), 

W70-04018 O6E 
NAVIGATION 


FOMMANVITTSFLSKAPET HARWI V UNITED STATES (ACTION AGAINST 
FEDERAL GOVERNMENT FOR ALLRFGED FATLURE TO MAINTAIN CHANNEL). 
W70-03766 O4A 


NAVIGATION (ERFCTION OF AIDS TO NAVIGATION) . 
W70-03916 06E 


NAVIGATIONAL AIDS 
NAVIGATION (ERFCTION OF AIDS TO NAVIGATION). 
W70-03916 N6F 


NEGATIVE PORE PRESSURE 
APPLICATION OF PORF PRESSURE MEASUREMENTS TO SHRAR STRENGTH 


OF COHESIVE SOILS, 
W70-03788 07B 


NEMATODE 
DIPLOGASTERID AND RHABDITID NEMATODES IN A WASTEWATER 


TREATMENT PLANT, 
W70-03925 05D 


NETTED PRESENT VALUF 
A COMPARATIVE ANALYSIS OF THE NET PRESENT VALUE AND THE 
BENEFIT-COST RATIO AS MEASURES OF THE ECONOMIC DESTRABILITY 
OF INVESTMENTS, 
W70-03825 06R 


NEUTRON ABSORPTION 
DRSIGN OF A NEUTRON SCATTERING WATER CONTENT GAGE FOR SOILS, 


W70-036 96 07B 


NEUTRON SCATTERING 
DESIGN OF A NEUTRON SCATTFRING WATER CONTENT GAGE FOR SOILS, 


W70-036 86 07B 


NEW JERSRY 
GEOLOGY AND GROUNDWATER RESOURCES OF OCEAN COUNTY, NEW 


JERSEY, 
W70-03670 02F 


NEW YORK 
BIBLIOGRAPHY OF THE GROUNDWATER RFSOURCES OF NEW YORK 


THROUGH 1967, 
W70-03659 02F 


NEW ZEALAND E 
A PRINCIPAL COMPONENT ANALYSTS OF SURFACE RUNOFF DATA FROM A 


NEW ZEALAND ALPINE WATERSHED, 
4770-03908 02E 


NITRATES 
STATISTICAL EVALUATION OF SALINITY AND NITRATE CONTENT AND 
TRENDS BENEATH URBAN AND AGRICULTURAL AREA-FRESNO, 
CALIFORNIA, 
W70-03649 05B 


NITRATE CONTENT OF THE UPPER RIO GRANDE AS INFLUENCED BY 
NITROGEN FERTILIZATION OF ADJACENT IRRIGATED LANDS, 
W70-03849 05B 


NITROGEN 
YIELD-PROTEIN RELATIONSHIPS IN WHEAT GRAIN, AS AFFECTED BY 
NITROGEN AWD WATER, 
w70-03800 026 


FUNCTIONS FOR COTTON (GOSSYPTUM HIRSUTOM L.) PRODUCTION FROM 
IRRIGATION AND NITROGEN FERTILIZATION VARIABLES II. YIELD 
COMPONENTS AND QUALITY CHARACTERISTICS, 

. W70-03805 021 


NITROGEN FIXATION 
NITROGEN METABOLISM IN LAKES. TI. MEASUREMENT OF NITROGEN 
FIXATION WITH N-15, 
¥70-03970 028 


NITROGEW-15 
NITROGEN METABOLISM IN LAKES. I. MEASUREMENT OF NITROGEN 
FIXATION WITH N-15, 
W70-03970 02H 


NON-CONSUMPTIVE USE 
FLORIDA'S LAKES (RIGHTS ATTRIBUTABLE TO WAVIGABLE LAKES), 
W70-04017 O6E 


FLORIDA'S LAKES (RIGHTS OF THE PUBLIC), 
w70-04018 06E 


FLORIDA'S LAKES (RIGHTS OF COMMERCIAL OSERS), 
W70-04019 06E 


NON-NAVIGABLE WATERS 
FLORIDA*S LAKES (RIGHTS OF COMMERCIAL USERS), 
w70-04019 06E 


NORTH CAROLINA 
THE FUTURE OF THE NORTH CAROLINA COASTAL AREA. 
W70-04032 056 


NUCLEAR DENSITY METERS 
MINIMIZING NUCLEAR SOIL DENSITY AND MOISTURE CONTENT GAGE 
ERRORS, 
4770-03787 07B 


NUCLEAR METEOROLOGY 
THE APPLICATION OF ISOTOPES TO SOME PROBLEMS IN ATNOSPHERIC 
SCIENCES, 
w70-03690 028 


NUCLEAR MOISTURE METERS 
DESIGN OF A NEUTRON SCATTERING WATER CONTENT GAGE FOR SOILS, 


W70-03686 078 

MINIMIZING NUCLEAR SOIL DENSITY AND MOISTURE CONTENT GAGE 
ERRORS, 

W70-03787 07B 


DETERMINING SPECIFIC YIELD OF THE OGALLALA AQUIFER BY THE 
NEUTRON METHOD, 
w70-03871 02F 


NUCLEAR REACTORS 
BIOLOGICAL EFFECTS OF HANFORD HEAT ON COLUMBIA RIVER FISHES 
A REVIEW, 
W70-03721 05c 


NUTRIENT REQUIREMENTS 
DISTRIBUTION, CHARACTERIZATION, AND NUTRITION OF MARINE 
MICROORGANISMS FROM THE ALGAE POLYSIPHONIA LANOSA AND 
ASCOPHYLLUM NODOSOM, 
Ww70-03952 o5c 


NYLON 
BIODEGRADABILITY AND TREATABILITY OF COMBINED NYLON AND 
MUNICIPAL WASTES, 
W70-03926 05D 


NYLON WASTE 
BIODEGRADABILITY AND TREATABILITY OF COMBINED NYLON AND 
MUNICIPAL WASTES, 
W70-03926 05D 


OCEANS 
OCEAN MINERALS AND THE LAW, 
W70-03822 06E 


ODOR 
PRIVATE SEWERS. 
W70-04040 056 


OnTO 
PRIVATE SEWER SYSTEMS. 
W70-03736 056 


SEWER DISTRICTS. 
W70-03737 056 


WATERCOURSES (ALTERATION FOR BRIDGE CONSTRUCTION) . 
W70-03738 O4A 


17 


SUBJECT INDEX 


OHT-PHO 


REGULATTON OF FPFRRY OPERATIONS. 


W70-03739 06F 
DOTTES OF DIRECTOR OF PUBLIC WORKS REGARDING SWAMP LANDS. 
W70-03740 06E 
LEGAL ACTIONS RELATING TO WATERCRAFT. 
W70-03915 06E 
NAVIGATTON (FRECTION OF ATDS TO NAVIGATION). 
W70-03916 06E 
WATERSHED DISTRICTS. 
W70-03917 04D 
OHTO RIVER 
NAVIGATION (ERECTION OF AIDS TO NAVIGATION) .« 
970-039 16 O6E 
OIL SPILLS 


RELATIVE TOXICITIES AND DISPERSING EVALUATIONS OF ELEVEN OTL 
DISPERSING PRODNCTS, 
W70-03913 05¢ 


ONONDAGA LAKF (NY) 
ONONDAGA LAKF, NEW YORK--AN UNUSUAL ALGAL ENVIRONMENT, 


W70-03974 05c 


OPEN CHANNEL FLOW 
MOBILE-BED FLUVTOLOGY, 
W70-03669 02d 


THE DETERMINATION OF LOCAL TNFLOWS ENTERING A CHANNFL, 
W70-03699 02E 


SECTION V, FLOW IN STORM DRAINS AND THEIR APPURTENANCES 
SECTTON VI, DESIGN OF CLOSED STORM DRAINAGE SYSTEM SECTION 
VIT, DESIGN OF OPEN CHANNELS. 


W70-03817 O8A 
OPERATIONS 

TUBF CLARIFICATION PROCESS, OPERATING EXPERIENCES, 

W70-03911 05D 


OPFRATIONS RESFARCH 
OPERATTONS RESFARCH, 
W70-03992 O6A 


OPPORTUNTTY COSTS 
MAXIMUM PROSPFCTIVF VALUE CRITERION, 


W70-03828 06B 
THE WATER SUPPLY SYSTEM UP TO A.D. 2001, 
W70-0 3842 06c 
OPTIMTZATION 
THF DYNAMIC PROGRAMMING APPROACH TO WATER-RFSOURCES 
DEVELOPMENT, 
W70-03836 068 
TAF OPTIMALITY OF LOCAL SUBSIDIES IN REGIONAL DEVELOPMENT 
PROGRAMS, 
W70-03838 96B 


USE OF MATHEMATICAL MODELS IN WATER QUALTTY CONTROL STUDIES 
CHAPTER TII, 
W70-03933 05B 


COST, PRECISTON, AND VALUE RELATIONSHIPS OF DATA COLLECTION 
AND DRSIGN ACTIVITIES IN WATFR DEVELOPMENT PLANNING, 
970-039 38 O4B 1 


SISULATION MONFI. FOR FLOW AUGMENTATION COSTS, 
W70-03940 056 


RESERVOIR SYSTEM DESIGN OPTIMIZATION, 
W70-039461 OA 


TECHNOLOGY OP SEA WATER DESALINATION, 
W70-03946 O3A 


THE ECONOMICS OF AGRICULTURAL WATER USE, 
W70-03998 06B 


OREGON LAKES 
THF CLASSIFICATION OF LAKES, 
W70-039A4 02H 


ORGANTC MATTER 
SOTL RESPIRATORY ACTIVITY AND ORGANTC MATTER DEPLETION IN AN 
ARID NEVADA SOIL, : 
W70-03801 026 


THE RESPONSE OF WATORAL MICROBIAL POPULATIONS IN SFAWATER TO 
ORGANIC ENRICHMENT, 
¥70-03967 95¢ 


ORGANISMS 


EVIDENCE FOR EDTROPHICATION FROM REMAINS OP ORGANISMS IN 
SEDIMENTS, 
W70-03977 02H 


ORTHOTROPTC RRIDGFS 


PIFLD TESTS OF ALOMTNUM ORTHOTROPTC. BRIDGE DECK, 
W70-03795 * 086 


DISTRIBUTION OF CONCENTRATED LOADS ON ORTHOTROPTC BRIDGE 
DECKS, 
W70-03798 we 4 OBA 


18 


OSMOSTS 
THERMO-OSMOSIS THROUGH COMPACTED SATURATED CLAY MEMBRANES, 
W70-03859 026 
OUTLET 
BEHAVIOR OF BUOYANT JET IN CALM FLUID, 
w70-03724 08B 


OUTLET WORKS 
SECTION VIII, DESIGN OF CULVERTS. 


W70-03818 O8A 
OUTLETS 
ANNEXATION OF OLD DRAINAGE DISTRICTS BY NEW DRAINAGE 
DISTRICTS. 
w70-03760 OWA 
OVERFLOW 
SWAMP AND OVERFLOWED LANDS (RECLAMATION AND ASSESSMENT OF 
DAMAGES). 
W70-03758 OuA 


OVERLAND FLOW 
THE DETERMINATION OF LOCAL INFLOWS ENTERING A CHANNEL, 
w70-03699 02E 


OWNERSHIP OF BEDS 
ISLANDS AND ABANDONED RIVER BEDS. 
W70-03759 O6E 


OXIDATION 
TEMPERATURE EFFECTS ON ENERGY OXYGEN REQUIREMENTS IN 
BIOLOGICAL OXIDATION, 
W70-03919 osD 


OXYGEN DEMAND 
TEMPERATORE EFFECTS ON ENERGY OXYGEN REQUIREMENTS IN 
BIOLOGICAL OXIDATION, 
w70-03919 05D 


OXYGEN REQUIREMENTS 
THE RELATION OF TEMPERATURE TO OXYGEN CONSUMPTION IN THE 
GOLDFISH, 
W70-03722 05c 


STUDIES ON THE RESISTANCE OF MARINE BOTTOM INVERTEFRATES TO 
OXYGEN-DEFICIENCY AND HYDROGEN SULFIDE, 
W70-03971 osc 


PACIFIC NORTHWEST 
RELATIVE TOXICITIES AND DISPERSING EVALUATIONS OF ELEVEN OIL 
DISPERSING PRODUCTS, 


W70-03913 osc 

PATENTS 
SWAMP AND OVERFPLOWED LANDS (PATENTS AND CONTRACTS). 
¥70-03757 OUA 


PATH OF POLLUTANTS 
A NOMERICAL MODEL FOR THE HYDROLOGIC TRANSPORT OF 
RADIOACTIVE AEROSOLS FROM PRECIPITATION TO WATER SUPPLIES, 
w70-03698 O2A 


PRAK DISCHARGE 


A PEAK DISCHARGE RELATION POR INTERMEDIATE DRAINAGE BASINS, 
W70-03855 02E 


PURPOSE AND PERFORMANCE OF PEAK PREDICTIONS, 
W70-03887 OA 


PENALTIES (CRIMINAL) 
CONSOLIDATION OF DRAINAGE DISTRICTS. 


W70-03762 O4A 

FISH AND GASE (THE WILDLIFE AND FORESTRY LAW). 

W70-040 26 06E 
PENNSYLVANTA 


CORPORATE POWERS (REGULATION OF WATER SUPPLY - FLOOD 
CONTROL). 


W70-03685 OuA 
PERCOLATION 

INPILTRATION INDUCED SOIL INSTABILITIES, 

W70-03648 026 

SOIL FACTORS INFLUENCING PERCOLATION TEST PERFORMANCE, 

W70-03850 026 
PERMEABILITY 

ANISOTROPIC PERMEABILITY OF FRACTURED MEDIA, 

W¥70-03870 02F 
PERMITS 

FERRIES AND WHARVES. 

W70-03755 06E 

FISH AND GAME. 

W70-03776 06E 
PESTICIDES 


SURFACE SLICKS AS CONCENTRATORS OF PESTICIDES IN THE & 
ENVIRONMENT, veri 


W70-03953 O5a 
PHOSPHATES : : ; 
PHOSPHATE REMOVAL AT BALTIMORE, MARYLAND, 
W70-03930 05D 


THE ROLE OF PHOSPHATE-SOLUBLE BACTERIA IN THE ASSISILATION 
OF ROCK PHOSPHATE PHOSPHORUS UNDER CORDITIONS OF £ 


—, iy 


a 


-- 


SUBJECT INDEX PHO-POR 


MONOBACTERTAL CULTORE (IN RUSSTAN), 


W70-03960 05¢ 
RX FOR AITLTNG LAKES--A LOW PHOSPHATE DTET, 
W70-03964 02H 
PHOSPHORUS 
AVATLABILITY OF MUD PHOSPHATES FOR THE GROWTH OF ALGAE, 
W70-03955 05c 


THF ROLE OF PHOSPHATE-SOLUALF BACTERIA IN THE ASSIMILATION 
OF ROCK PHOSPHATE PHOSPHORUS UNDER CONDITIONS OF 
MONOBACTERTAL CULTURE (IN RUSSIAN), 

W70-03960 05c 


PHOTORIOLOGY 
PRINCIPLFS OF PRIMARY PRODUCTIVITY PHOTOSYNTHESIS UNDER 
COMPLETELY NATURAL CONDITIONS, 
W70-03965 02K 


PHOTOSYNTHESTS 
PRINCTPLES OF PRIMARY PRODNCTIVITY PHOTOSYNTHESIS UNDER 
COMPLETELY NATURAL CONDITIONS, 


W70-03965 02K 
PHYCOLOGY 

ALGAF, MAN, AND THE ENVIRONMENT. 

W70-03973 05c 


PHYSITCOCHEMTCAL TREATMENT 
PHYSICOCHEMTCAT, TREATMENT OF WASTEWATER, 
W70-03927 05D 


PHYSTOLOGICAL FCOLOGY 
SOME POSSIBLE PHYSTOLOGICAL STRESSES INDUCED BY 
EUTROPHICATICN, 
W70-03976 05¢ 


PHYSTOLOGTCAL ECOLOGY, 
W70-03978 05c 


PHYSTOLNGICAL STRESSES 
SOME POSSIBLE PHYSIOLOGICAL STRESSES INDUCED BY 
BUTROPHICATION, 
W#70-03976 05c 


PHYTOPLANKTON 
PHYTOPTL.ANKTON NUTRIENT ENRICHMENT EXPERIMENTS OFF BAJA 
CALTFORNIA AND IN THE EASTERN ROUATORIAL PACIFIC OCEAN, 
W70-03949 05¢c 


PILE TRSTS 
COMPARTSON OF PILE lOAD-TEST-SKIN-FRICTION VALUES AND 
LABORATORY STRENGTH TESTS, 
W70-03781 08D 


PTLES (FOUNDATIONS) 
COMPARTSON OF PILE LOAN-TEST-SKIN-FRICTION VALUES AND 
LABORATORY STRENGTH TESTS, 
W70-03781 osp 


PILOT INVESTIGATION 
PHOSPHATE REMOVAL AT RALTTMORE, MARYLAND, 
W70-03930 95D 


PIPE FLOW 
SECTION V, FILOW IN STORM DRAINS AND THEIR APPURTENANCES 


SECTION VT, DESTGN OF CLOSED STORM DRAINAGE SYSTEM SECTION 


VII, DESIGN OF OPRN CHANNELS. 
W70-03817 O8A 


PIPELINES 
BOLK TRANSPORT OF WASTE SLURRIES TO TNLAND AND OCEAN 


DISPOSAL STTFS SUMMARY REPORT, 
W70-04004 OSE 


BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES VOLUME TII -— TECHNICAL ASPECTS OF 
PIPELINTING OF WASTE MATERTALS, 

W70-04007 O5E 


PIPING (FROSION) 


PRF-EOUTLIBRIUM OBSERVATIONS ON THE RECONSTRUCTED FLAGSTAFF 


GULLY DAM, 


W70-03782 08D 
PITS 

A MATHEMATICAL MODFL FOR PTT SLOPF STABILITY, 

W70-03794 O8F 


PLACER MINING 
OCEAN MINERALS AND THE LAW, 


W70-03822 06E 
PLANNING 

RELATIVE TMPORTANCFR OF VARIABLES IN WATER RESOURCES 

PLANNING, 

¥70-03656 06B 


EXAMTNATTON INTO THF FFFFCTIVENESS OF THE CONSTRUCTION GRANT 


PROGRAM FOR ABATING, CONTROLLING AND PREVENTING WATFR 


POLLUTION, 
W70-03936 056 


COST, PRECISION, AND VALUF RELATIONSHIPS OF DATA COLLECTION 


AND DESIGN ACTIVITIES IN WATER DEVELOPMENT PLANNING, 
W70-03938 : 2 O4B 


BIOSTTMULATTON AND TOXICITY CRITERTA AND APPLICATTOWS TN 
DESIGN--PRESFENT PRACTICE AND FOTORE POSSIBTLITIES, 
W70-03982 ' Se 06R : 


THE WATERSHED AS AN ENTITY FOR PLANNING, 


W70-03987 06B 
COMMENT ON, "THE WATERSHED AS AN ENTITY FOR PLANNING, 
W70-03988 068 
WATER ADMINISTRATION - A SUGGESTED INSTITUTIONAL MODEL, 
W70-04010 06E 
w70-04011 O6F 
W70-04012 06E 


PLANT GROWTH 
YIELD-PROTEIN RELATIONSHIPS IN WHEAT GRAIN, AS AFFECTED BY 
NITROGEN AND WATER, 
W70-03800 026 


FUNCTIONS FOR COTTON (GOSSYPIUM HIRSUTUM L.) PRODUCTIOW FROM 
IRRIGATION AND NITROGEN FERTILIZATION VARTABLES II. YIELD 
.COMPONENTS AND QUALITY CHARACTERISTICS, 

W#70-03805 02I 


FUNCTIONS FOR COTTON (GOSSYPIUM HIRSUTUM L.) PRODUCTION FROM 
IRRIGATION AND NITROGEN FERTILIZATION VARIABLES I, YIELD 
AND EVAPOTRANSPTRATION, 

W70-03806 021 


ROOTZONE SALT PROFILES AND ALFALFA GROWTH AS INFLUENCED BY 
IRRIGATION WATER SALINITY AND LEACHING FRACTION, 
W70-03807 026 


PLANT INVESTIGATION 
PHOSPHATE REMOVAL AT BALTIMORE, MARYLAND, 


W70-03930 05D 
PLUG FLOW 
A BREAKTHROUGH IN THE TRACER STUDIES OF SEDIMENTATION TANKS, 
W70-03922 05D 
PLUMES 
MOTION OF TWO DIMENSTONAL STARTING PLUME, 
W70-03731 08B 


POINT DILUTION METHOD 
GROUNDWATER FLOW AND DIRECTION MEASUREMENT BY MEANS OF 
RADIOISOTOPES IN A SINGLE WELL, 
¥70-03892 02F 


POLTTICAL ASPECTS 
SHAPING THE LAW OF WEATHER CONTROL, 
W70-03719 06E 


BOUNDARIES (STATE). 
W70-03747 O6E 


ADMINISTRATIVE ARRANGEMENTS FOR WATER RESOURCES DEVELOPMENT 
IN MONTANA, 
W70-04044 06E 


POLITICO—ADMINISTRATIVE 
ADMINISTRATIVE ARRANGEMENTS FOR WATER RESOURCES DEVELOPMENT 
IN MONTANA, 


w70-04044 06E 
POLLUTION 

THE WATER-RESOURCE COMMONICATIONS GAP, 

w70-03841 06D 


POLLUTION ABATENESS 
EXAMINATION INTO THE EFFECTIVENESS OF THE CONSTRUCTION GRANT 
PROGRAM FOR ABATING, CONTROLLING AND PREVENTING WATER 
POLLUTION. 
W70-03936 05G 


POLYSIPHONTA LANOSA 
DISTRIBUTION, CHARACTERIZATION, AND NUTRITION OF MARINE 
MICROORGANISMS FROM THE ALGAE POLYSIPHONIA LAWOSA AND 
ASCOPHYLLOM NODOSOM, 


W70-03952 05c 

POPULATION 
BACTERIAL POPULATION OF HUMIFIED LAKES (IN RUSSIAN), 
W70-03948 02h 
CARBON SOURCES IN ALGAL POPULATIONS AND ALGAL COMMUNITY 
STRUCTURE, 
W70-04001 05B 


PORE AIR PRESSURES 
APPLICATION OF PORE PRESSURE MEASUREMENTS TO SHEAR STRENGTH 
OF COHESIVE SOILS, 
w70-03788 078 


PORE PRESSURE MEASUREMENTS IN THE FIELD AND IN THE 
LABORATORY, PART I AND PART IT, 
W70-03797 08D 


PORE PRESSURE 
APPLICATION OF PORE PRESSURE MEASUREMENTS TO SHEAR STRENGTH 


OF COHESIVE SOILS, 
W70-03788 07B 


PORE PRESSURE MEASUREMENTS IN THE FIELD AND IW THE 
LABORATORY, PART I AND PART IT, 
w70-03797 08D 


PORE WATER PRESSURES 
APPLICATION OF PORE PRESSURE MEASUREMENTS TO SHEAR STRENGTH 


OF COHFSIVE SOILS, 
19 


SUBJECT INDEX 


POR-OUA 
W70-037AR O78 


PORE PRESSORE MEASUREMENTS IN THE FTELD AND IN THR 
LABORATORY, PART T AND PART TT, 


W79-03797 oan 
POROSTTY 

VAPOR LOSSES THROUGH SOIL MULCH AT DIFFERENT WIND 

VFLOCITIES, 

#70-03808 026 


POROUS MEDIA 
ANTSOTROPTC PERMPABILITY OF PRACTURFD MEDIA, 


W70-03870 02P 


PORTLAND CEMFNTS 
FIFLD AND LABORATORY STUDIES OF THE SULPHATE RFSISTANCE ON 
CONCRFTF, 
W70-2796 ORF 


POTOMAC RIVER FSTOUARY 
RELATIVE TMPORTANCE OF VARIABLES IN WATER RESOURCES 


PLANNING, 
¥70-0 3656 06R 
POWFRHOUSES 
UNIT SPACING OF HYDROELECTRIC MACHINES, 
#70-03783 0ac 
PRECIPITATTON 
FXTENSTON OT RAINFALL RFCORDS BY TNTERSTATION CORRELATION, 
W70-03932 O7A 


PRECIPITATION (ATMOSPHFRIC) 
POTNT RAINFATL FREQUENCIES IN CONVECTIVE STORMS, 
W70-03673 02R 


AN ANALYSIS OF RUNS OF PRECIPITATION EVENTS, 
W70-03702 o7¢c 


SUNSPOTS AND HYDROLOGIC TIME SERIFS, 
W70-03712 O2A 


ELFVATTON FFFECTS ON RAINFALL NFAR HOLLIS, ALASKA, 
W70-03820 02B 


PREFERENCE ORDERING 
ON TNDEPFNDFENCF POSTULATES CONCERNING CHOTCE, 
W70-0 3832 06R 


PREFERENCES(WATER RIGHTS) 
MINERAL RIGHTS VERSUS WATER RIGHTS, 
W70-03735 O6E 


PRESENT VALUE 
A COMPARATIVE ANALYSTS OF THE NFT PRESENT VALUE AND THE 
BENFFIT-COST RATIO AS MFASURES OF THE ECONOMIC DESIRABILITY 
OF TNVESTMENTS, 


W70-03825 068 

PRICING 
WASTEWATER RATFS AND SERVICF CHARGFS IN GREAT BRITAIN, 
¥70-03875 O6E 


PRIMARY CLARIFIFR 
DIPLOGASTERTID AND RHARDITID NEMATODES IN A WASTEWATER 
TREATMENT PLANT, 
W70-03925 05D 


PRIMARY PRODUCTIVITY 
PRINCTPLES OF PRIMARY PRODUCTIVITY PHOTOSYNTHRSIS UNDER 
COMPLETELY NATURAL CONDITIONS, 
W70-03965 02K 


FACTORS TNFLUFENCING ALGAL PRODUCTIVITY IN DFER CREEK 
RESERVOTR, UTAH, 
W70-0 3986 02H 


PRIVATE COSTS 


FCONOMTC ANALYSIS IN WATRR QUALITY MANAGEMENT, 
W70-04900 O6R 


PROBARTLITY 
DETERMINATION OP OPTIMAL FLOOD PROTECTION LEVELS WITH SMALL 
EXCEEDANCE PROBAPILITTIES, 
W70-03653 O6A 


USE OF THE CRITICAL PFRION TN RESERVOIR ANALYSIS, 
¥70-03655 OWA 


ESTIMATION OF THF PARAMETERS OF GIMBEL'S THIRD ASYMPTOTIC 
DISTRIBUTION BY DTFFERRENT METHONS, 
W70-03674 07c 


A MOSATC TECHNTOUR FOR GENERATING THE DAILY PATTRRN WITHIN A 
SYNTHETTC FLOW SEQUENCE, 
W70-032704 O2A 


ON THF EXTREMF VALIF DISTRIBUTION FOR DESCRIBING ANNITAL 
FLOOD SERIES, 


W70=0385u 02E 


A PRAK MTSCHARGR PELATION FOR INTERMEDIATE DRAINAGE BA 
¥70-03855 02F ae 


EPFECTS OF SAMPLTNG INTERVAL, PERIODICITY, DEPENDENCE AND 
SKEWNESS ON FXTREME VALORS, 
¥70-03910 O2F 


PRODUCTION 
PPODNCTTON, CONSUMPTTON, AND RXTERNALITIES, 


29 


W70-03843 068 


FUNCTION 
RE beieraes POR COTTON (GOSSYPIUM HIRSUTUM L.) PRODUCTION FROM 
IRRIGATION AND NITROGEN FERTILIZATION VARIABLES II. YIELD 
COMPONENTS AND QUALITY CHARACTERISTICS, 
#70-03805 021 


FUNCTIONS FOR COTTON (GOSSYPIUM HIRSUTUM L.) PRODUCTION FROM 
IRRIGATION AND NITROGEN FERTILIZATION VARTABLES I. YIELD 
AND EVAPOTRANSPIRATION, 

W70-03806 021 


AN EXAMINATION OF LINEAR HOMOGENEITY OF TRADE AND PRODUCTION 
FUNCTIONS IN COUNTY LEONTIEF MATRICES, 
W70-03824 O6A 


PRODUCTION FUNCTIONS 
RETURNS TO SCALF AND COST CURVES, 


W70-03844 06C 
PRODUCTIVITY 

CONCEPTS OF EUTROPHICATION AND TROPHIC BIOLOGY, 

W70-03959 02H 

PRODUCTIVITY OF RIVERS, 

W70-03979 o5c 
PROFITS 

INVESTMENT RETURNS BEFORE AND AFTER TAX, 

W70-03827 06B 


PROJECT PLANNING 
LEVEE DISTRICTS. 
W70-04021 O4A 


NATIONAL RIVERS AND HARBORS CONGRESS SUPPORTS A 
COMPREHENSIVE WATER RESOURCES DEVELOPMENT PROGRAM, 
W70-04043 06E 


PROSPECTIVE VALUF 
MAXIMUM PROSPECTIVE VALUE CRITERION, 
W70-03828 O6B 


PROTEIN FOAM 
LIGHT WATER AND PROTEIN FOAM. 
W70-03813 03D 


PROTEINS 
YIELD-PROTEIN RELATIONSHIPS IN WHEAT GRAIN, AS AFFECTED BY 
NITROGEN AND WATER, 
W70-03800 026 


PSYCHOLOGICAL ASPECTS 
THRORIES OF DECISION-MAKING IN ECONOMICS AND BEHAVIORAL 
SCIENCE, 
W70-03991 06B 


PUBLIC BENEFITS 
ESTABLISHMENT OF FREE FERRIES. 
W70-03774 O6E 


PUBLIC HEFALTA 
SEWERAGE - WATER WORKS. 
W70-04025 05G 


PUBLIC RIGHTS 
FLORIDA'S LAKES (NAVIGABILITY AND PUBLIC RIGHTS), 
W70-04014 06E 


FLORIDA'S LAKES (TESTS OF NAVIGABILITY), 
W70-04015 06E 


FLORIDA'S LAKES (RIGHTS IN LAKES), 
W70-04016 06E 


FLORIDA'S LAKES (RIGHTS OF THE PUBLIC), 
W70-04018 06E 


PUBLIC UTILITIES 
POWERS ONDER CITY MANAGER CHARTER. 
W70-03749 O6E 


HEALTH AND SAFETY (PUBLIC WATER SUPPLY AND SEWER SYSTEM). 
W70-03780 05G 


PUBLIC UTILITIES. 
W70-04035 03D 


TAXATION OF BRIDGE AND PUBLIC UTILITY COMPANIES. 
W70-04042 O6E 


PUBLIC UTILITY DISTRICTS 


SEWER DISTRICTS (CONSTRUCTION OF SEWERS IN UNINCOREPORATED 
JURISDICTIONS) . 


W70-04023 06E 


POLSE INPUT TECHNIQUE 
A BREAKTHROUGH IN THE TRACER STUDIES OF SEDIMENTATION TANKS, 


W70-03922 OSD 
QUARANTINES 
CITIES OF THIRD CLASS (POWER TO REGULATE LEVEES). 
W70-04038 OA 
QUARRYING 
A MATHEMATICAL MODEL FOR PIT SLOPE STABILITY, 
W70-03794 O8E 
QUARTZ 


THE INFRA-RED DETERMINATION OF QUARTZ IN SEDIMENTS AND 


—s 


SUBJECT INDEX QUA-REC 


SEDIMENTARY ROCKS, 
W70-03678 O7B 


QUARTZ ADSORPTION BAND 


THE INPRA-RED DETERMINATION OF QUARTZ IN SEDIMENTS AND 
SEDIMENTARY ROCKS, 
W70-0 3678 07B 


RADIOACTIVE AFROSOLS 


A NOUMFRTCAL MODEL FOR THE HYDROLOGIC TRANSPORT OF 
RADIOACTIVE AEROSOLS FROM PRECIPITATION TO WATER SUPPLIES, 
W70-03698 O2A 


RADIOACTIVE DATING 


RADTOCARBON DETERMINATIONS APPLIED TO GROUNDWATER HYDROLOGY, 


W70-03890 02F 
RADIOCARBON AGFS OF GROUNDWATER IN AN ARID ZONE UNCONFTNED 
AQUIFER, 
W70-03895 02F 
FRACTIONATION OF TRITIUM AND DEUTRRIUM IN SOIL WATER, 
¥70-03897 026 

RADIOACTIVITY 


MARTNE RADIOFCOLOGY, 
W70-03956 05¢c 


RADIOACTIVITY TECHNIQUES 


DEVELOPMENT OF A RADIOISOTOPE GAGE FOR MONITORING SEDIMENT 
CONCENTRATION IN RIVERS AND STRRFAMS, 


W70-03687 O78 

THE APPLICATION OF YSOTOPES TO SOME PROBLEMS IN ATMOSPHERIC 
SCIENCES, 

¥70-03690 028 


DIFFUSIOPHORFTIC AND THERMOPHORETIC EFFECTS ON PARTICULATE 
MATTER NEAR CONDENSING AND EVAPORATING WATER SURFACES, 
W70-03691 028 


THE ATMOSPHERIC TRANSPORT OF TRITINM, 
W70-03692 02B 


HURRICANE TRITIOM T PRELIMINARY RESULTS ON HILDA 1964 AND 
BETSY 1965, 
W70-03693 02B 


CONTRIBUTION OF TSOTOPE TECHNIQUFS TO THE STUDY GF SOME 
HYDROLOGICAL PROBLEMS, 
¥70-036 94 O2A 


THE USE OF RADIOACTIVE TRACER GASFS TO STUDY THE RATE OF 
FXCHANGR OF WATER VAPOR BETWEEN ATR AND NATURAL SURFACES, 
W70-03695 02c 


APPLICATION OF DRUTFRIUM ANALYSES TO THE HYDROLOGY OF THE 
LAKES OF THE GRAND COULERF, WASHINGTON, 
W70-03696 02K 


ULTRA-LOW VELOCITY MEASUREMENT IN A STRATIFIED RESERVOIR BY 
ISOTOPTC CURRENT METER, 
W70-03697 02H 


A NUMERICAL MODEL FOR THE HYDROLOGIC TRANSPORT OF 
RADIOACTIVE AFROSOLS FROM PRECIPITATION TO WATER SUPPLIES, 


¥#70-03698 O2A 
DEVELOPMENT OF ISOTOPR METHODS APPLIED TO GROUNDWATER 
HYDROLOGY, 

W70-03891 O7R 


GROUNDWATER FLOW AND DIRECTION MEASORFEMENT BY MEANS OF 
RADIOTSOTOPFS IN A SINGLE WFLL, 
W70-03892 02F 


USE OF CHEMICAL AND RADIOACTIVE TRACERS AT THE NATIONAL 
RFACTOR TESTING STATION, TDAHO, 
W70-03893 02F 


LARGE-SCALE UTILIZATION OF TRITIUM IN HYDROLOGIC STUDIFS, 
¥W70-03894 O2A 


ENVIRONMENTAL TRITIUM STUDTES AT THE NATIONAL REACTOR 
TESTING STATION, 


W70-03898 0O5B 
RADIOECOLOGY 
MARINE RADTOFCOLOGY, 
W70-03956 05c¢ 
RADTOISOTOPES 
THE APPLICATION OF TSOTOPES TO SOME PROBLEMS IN ATMOSPHERIC 
SCTENCES, 
W70- 036.90 02B 


THE ATMOSPHERIC TRANSPORT OF TRITIUM, 
W70-03692 02B 


HURRICANE TRITIUM T PRELIMINARY RESULTS ON HILDA 1964 AND 


BETSY 1965, 
W70-03693 02B 


CONTRIBUTION OF TSOTOPE TECHNIQUES TO THE STUDY OF SOMF 
HYDROLOGICAL PROBIJ.EMS, 
W70-036 94 O2A 


THR USF OF RADIOACTIVF TRACER GASES TO STUDY THE RATE OF 
EXCHANGF OF WATER VAPOR BETWEEN AIR AND NATURAL SURFACES, 
W#70-03695 02c 


ULTRA-LOW VELOCITY MEASUREMENT IN A STRATIFIED RESERVOIR BY 
ISOTOPIC CURRENT METER, 


W70-03697 02H 

DEVELOPMENT OF ISOTOPE METHODS APPLIED TO GROUNDWATER 
HYDROLOGY, 

W70-03891 07B 


GROUNDWATER FLOW AND DIRECTION MEASUREMENT BY MEANS OF 
RADIOTSOTOPES IN A SINGLE WELL, 
W70-03892 02F 


LARGE-SCALE UTILIZATION OF TRITIUM IN HYDROLOGIC STUDIES, 
w70-03894 02a 


TECHNIQUES OF GROUNDWATER TRACING USING RADIONUCLIDES, 
W70-03896 02F 


ENVIRONMENTAL TRITIUM STUDIES AT THE NATIONAL REACTOR 
TESTING STATION, 


_ W70-03898 05B 
WATER TRACING IN THE HYDROLOGIC CYCLE, 
9770-03900 02a 
RADIOSOTOPES 
DESIGN OF A NEUTRON SCATTERING WATER CONTENT GAGE FOR SOILS, 
W70-03686 078 
RAIN GAGES 
POINT RAINFALL FREQUENCIES IN CONVECTIVE STORMS, 
W70-03673 02B 
RAINFALL 


A MODEL FOR GENERATING SYNTHETIC SEQUENCES OF SHORT-TIME— 
INTERVAL RAINFALL DEPTHS, 
W70-03703 02B 


ELEVATION EFFECTS ON RAINFALL NEAR HOLLIS, ALASKA, 
#70-03820 02B 


RAINFALL DISPOSITION 
POINT RAINFALL FREQUENCIES IN CONVECTIVE STORMS, 
w70-03673 02B 


RAINFALL—-RUNOFF RELATIONSHIPS 
A MOSAIC TECHNIQUE FOR GENERATING THE DAILY PATTERN WITHIN A 
SYNTHETIC FLOW SEQUENCE, 
#70-03704 O2A 


CYCLIC FLUCTUATIONS OF VARIABILITY IN HYDROLOGIC PHENOMENA, 
#70-03711 O2A 


RUNOFF INDUCEMENT IN ARID LANDS, 
W70-03809 038 


SECTION I, INTRODUCTION SECTION II, DETERMINATION OF DESIGN 
DISCHARGE SECTION IX, APPENDIX. 
W70-03815 OSA 


A WORKING MODEL FOR THE VARIATION IN STREAM WATER CHEMISTRY 
AT THE HUBBARD BROOK EXPERIMENTAL FOREST, NEW HAMESHIRE, 
¥70-03867 02K 


ERRORS IN DISCHARGE ESTIMATES ON MOUNTAIN STREAMS, 
W70-03889 02a 


THE BAYES METHODS OF STATISTICAL HYDROLOGY (FRENCH), 
W70-03906 O2A 


A PRINCIPAL COMPONENT ANALYSIS OF SURFACE RUNOFF DATA FROM A 
NEW ZEALAND ALPINE WATERSHED, 
w70-03908 02E 


APPLICATION OF RUNS TO HYDROLOGIC DROUGHTS, 
W70-03909 02E 


RANDOM-WALK MODELS 
CONSTRAINED RANDOM WALK MEANDER GENERATION, 
W70-03866 028 


RATE OF RETURN 
INVESTMENT RETURNS BEFORE AND AFTER TAX, 


W70-03827 06B 

RATES 
WASTEWATER RATES AND SERVICE CHARGES IN GREAT BRITAIN, 
W70-03875 06E 


REAL PROPERTY 
DUTIES OF DIRECTOR OF PUBLIC WORKS REGARDING SWAMP LANDS. 


W70-03740 06E 
RECREATION 

COUNTY FISHING LAKES AND RECREATION GROUNDS. 

W70-03745 06E 


TOWN OF PALM BEACH V CARTER (PROHIBITION OF SURFING WITHIN 
TOWN LIMITS FOUND CONSTITUTIONAL) . 
W70-03764 O6E 


MISSOURI FEDERAL WATER PROJECTS RECREATION FUND. 
w70-03771 06c 


LIABILITY OF LANDOWNER TO PERSONS USING LAND. 
W70-03779 06E 


RECLAIMED WASTEWATER FOR SANTEE RECREATIONAL LAKES, 
W70-03950 05D 


RECREATION DEMAND 
21 


SUBJECT INDEX 


REC-PRIV 


FLOPIDA'S LAKES (RIGHTS IN LAKES), 
W70-04016 06E 


RECREATION PACILITIFS 
COUNTY FISHING LAKES AND RECREATION GROUNDS. 


W70-03745 O6F 
RECLAIMED WASTEWATER FOR SANTEE RECREATIONAL LAKES, 
w70-03950 o5D 
REGIME 
MOBILE-BED FLIIVIOLOGY, 
W790-03669 02s 


REGIONAL ANALYSTS 
THE OPTIMALITY OF LOCAL SUBSIDIES IN REGIONAL DEVELOPMENT 


PROGRAMS, 
W70-03838 068 


REGRFSSTOW ANALYSIS 
SIMULATION MODEL FOR FLOW ANGMENTATION COSTS, 
W70-93940 05G 


REGULATION 
CORPORATE POWFRS (REGULATION OF WATER SUPPLY - FLOOD 


CONTROL). 


W70-03685 O4A 
HUNTING AND FISHING REGULATIONS. 
¥70-03777 O6F 
FISH AND GAME (ENFORCEMENT OF GAME AND FISH LAWS). 
W70-93778 O6E 
CITTES OF THIRD CLASS (POWER TO RFGULATF LEVERS). 
W70-040 38 OUR 

REMAINS 
FVTDENCE FOR EUTROPHICATION FROM REMAINS OF ORGANISMS TN 
SFDTMFNTS, 
W70-03977 02h 

REMFDTES 
CORRECTION OF FRRORS IN ASSESSING DRAINAGE DISTRICT LANDS. 
W70-03742 OUA 


REMOTE SFNSING 
THE USE OF REMOTE SENSING IN WATER RESOURCE MANAGEMENT, 
W70-03985 O7R 


RESRARCH AND DEVELOPMENT 
ON SUBSTDTES TO SPFED THE RATF AT WAICH TECHNOLOGIES ARE 
DEVELOPED, 
W70-038 30 06B 


RESERVOIR DESIGN 
APPLICATIONS OF MONTE CARLO METHOD TO RESERVOIR DESIGN, 
W70-03713 O2A 


EVALOATTON OF FXCEEDANCE PROBABILITY OF FLOOD FOR FLOOD- 
PROTECTION WCRKS IN RIVER, 
W70-0 3886 OA 


RESERVOIR SYSTEM DRSIGN OPTIMIZATTON, 
W70-03941 O4A 


RESERVOIR OPERATION 
ON THE FLUCTUATION OF WATER RESOURCES, 
W70-03705 O2A 


STOCHASTTC ASPFCTS OF RESERVOIR STORAGE, 
W70-03706 O2A 


EVALUATION OF EXCPEDANCE PROBABILITY OF FLOOD FOR FLOOD- 
PROTFCTTON WORKS IN RIVER, 
W70-03886 OA 


RESFRVOIR SILTING 
SONE PROPOSALS OF THE STOCHASTIC METHOD OF FORRCASTING FOR 
DEPOSITS IN RFSERVOTRS, 
¥70-03709 02a 


RESERVOIR YIELN 


APPLICATTONS OF MONTF CARLO METHOD TO RESERVOIR DRSIGN, 
W70-03713 O2A 


RESERVOIRS 
ULTRA-LOW VELOCITY MEASUREMENT IN A STRATIFIED RESRRVOIR BY 
ISOTOPTC CURRENT METRR, 
W70-03697 02H 


RESULTS OF LIMNOLOGICAL INVPSTIGATIONS ON THR VALLEY 
RESFRVOTRS IN THR MORAVA RIVER BASIN, 
W70-03715 02h 


THERMAL DISCHARGE AND WATER OUALTTY IN A 1,500-ACRE 
RESERVOTR, 
W70-03845 05c 


FACTORS INFLUENCING ALGAL PRODUCTIVITY IN DEER CREEK 
RESERVOIR, UTAH, 
W70-03986 02H 


RESOMRCF ALLOCATION : 


SURVEYS OP FCONOMIC THEORY, RFSOURCR ALLOCATION, VoL 
W70-03999 x 06R gS pe 


RESOURCE DEVELOPMENT 


ADMINISTRATIVE ARRANGEMENTS FOR WATER RESOURCES DEVELOPMENT 
TN MONTANA, 
W70-04044 06R 


22 


RESOURCE ECONOMICS * 
IS RESOURCE FCONOMICS UNORTHODOX, 
W70-03831 06B : 


RESPIRATION 
SOIL RESPIRATORY ACTIVITY AND ORGANIC MATTER DEPLETION IN AN 


ARID NEVADA SOIL, 
W70-03801 026 


a 


RESTRUCTURING 
ADMINISTRATIVE ARRANGEMENTS FOR WATER RESOURCES DEVELOPMENT 
IN MONTANA, 
W#70-04044 06E 


RETURN TO SCALE 
A GENERALIZATION OF THE CES PRODUCTION FUNCTION, " 
W70-03829 O6A 


RETURNS TO SCALE : 
RETURNS TO SCALE AND COST CURVES, : 
w70-03844 06Cc 


REVERSE OSMOSIS ' 
RESEARCH AND DEVELOPMENT ON LOW PRESSURE REVERSE OSMOSIS : 
MEMBRANES AND DESIGN OF A SMALL UNIT FOR BRACKISH WATER, 


W70-03667 03a 
TECHNOLOGY OF SEA WATER DESALINATION, : 
W70-03946 03a : 
REVIEWS 
PRACTURE OF LAKE AND SEA ICE, 
W70-03651 o2c 
DISCRIMINATING THE CHANGE IN MEANS OF HYDROLOGIC VARIABLES, 
W70-03888 O4A 
RHABDITID 
DIPLOGASTERID AND RHABDITID NEMATODES IN A WASTEWATER 
TREATMENT PLANT, 
W70-03925 05D 
RHODE ISLAND 
SUBMERGENCE EFFECTS ON A RHODE ISLAND BARRIER AND LAGOON AND 
INFERFNCES ON MIGRATION OF BARRIERS, 
#70-03847 021 
RIGHT-OF-WAY 
BRIDGES. 
W70-03750 068 
RTO GRANDE < 
INSTITUTIONAL FACTORS AFFECTING LAND AND WATER DEVELOPMENT, 
LOWER RIO GRANDE VALLEY, TEXAS, 
W70-03865 068 
RIPARIAN RIGHTS 
FLORIDA'S LAKES (RIGHTS ATTRIBUTABLE TO NAVIGABLE LAKES) , 
¥70-04017 06E 
RISKS 
COPING WITH UNCERTAINTY IN THE MAKE OR BUY DECISION, 
¥70-03826 06B 
RIVER BASIN COMMISSIONS 
WATERSHED DISTRICTS. 
¥70-03772 ouD 
¥70-03917 ouD 
RIVER BASINS 
CALCULATION OF MAXIMUM DISCHARGES OF CRIMEAN RIVERS 
(RUSSIAN), 
W70-03682 02E 
RUNOFF VOLUME AND MAXIMUM DISCHARGES OF SPRING FLOODS 
APPLIED TO THE UNSTUDIED RIVERS OF KALININGRADSK REGION 
(RUSSIAN) , 
W70-03683 028 
METHODS FOR THE DETERMINATION OF MAXIMUM SNOW RESERVES IN 
THE RIVER BASINS OF THE CENTRAL CHERNOZEM (BLACK FARTH) BELT 
(RUSSIAN), 
¥70-03684 02c 
STOCHASTIC STUDY OF CHANNEL DISTRIBUTION IN RIVER BASINS, 
W70-03707 02E 
STATISTICAL CONSIDERATION IN RIVER MORPHOLOGY, 
W70-03708 02E 
RIVER FLOW 
REDUCTION OF ANNUAL RIVER FLOWS TO LONGER PERIODS (RUSSIA 
W70-03681 028 “ys 
RUNOFF VOLUME AND MAXIMUM DISCHARGES OF SPRING FLOODS 
APPLIED TO THE UNSTUDIED RIVERS OF KALININGRADSK REGION 
(RUSSIAN), 
W70-03683 028 
RIVER TRENT ; | 
TRENT BASIN STOCHASTICS, 
¥70-03902 028 
RIVERS 
PUBLIC PARKS, FORESTS AND RECREATION. 2 
W70-03746 03D 


PRODUCTIVITY OF RIVERS, 
W70-03979 05c 


SUBJECT INDEX ROC-SEW 


ROCK EXCAVATTON 


ROCK CUTTING RESEARCH FOR THE DESIGN AND OPERATION OF 
TONNELLTNG MACHINES, 
W70-03793 O8F 


ROCK SLOPE STABILITY 
A MATHEMATICAL MODEL FOR PIT SLOPE STABILITY, 


W70-03794 O8F 
ROCKSLTDFS 
A MATHEMATICAL MODEL FOR PIT SLOPE STABILITY, 
W70-03794 O8F 
ROUTING 
THR DETERMINATION OF LOCAL INFLOWS ENTRRING A CHANNFL, 
W70-03699 O2F 
RUNOFF 
SUNSPOTS AND HYDROLOGIC TIME SERIES, 
W70-03712 O2A 


RUNOFF COEFFICIENT 
SFCTION I, INTRODUCTTON SFCTION IT, DETERMINATION OF DESIGN 
DTSCHARGE SECTION IX, APPENDIX. 
W70-03815 O8A 


SALINE WATER 
DISTRIRUTION OF CHLORTDES IN AN IRRIGATED CITRUS ORCHARD, 
W70-03799 03Cc 


ROOTZONE SALT PROFILES AND ALFALFA GROWTH AS INFLUENCED BY 
IRRIGATION WATER SALINITY AND LEACHING FRACTION, 
W70-03807 026 


REGIONAT. VARTATIONS OF RIVER WATER COMPOSITION RESULTING 
FROM HALITE SOLUTION, MACKENZTF RIVER DRAINAGF BASIN, 
CANADA, 

W70-03860 02K 


THERMO-ECONOMICS OF SALINE WATER CONVERSION, 
W70-03935 O3A 


TECHNOLOGY OF SFA WATER DESALINATION, 
W70-03946 O3A 


SALINE WATER INTRUSION 
UPCONING OF FRESH WATER-SEA WATFR INTERFACE BELOW PUMPING 
WELLS, FIFLD STUDY, 
W70-03677 04B 


SALTNF WATRFR-FRESHWATER INTERFACES 
UPCONING OF FRESH WATER-SEA WATFR INTERFACE BFLOW PUMPING 
WELLS, FIELD STUDY, 
W70-03677 O4R 


SALINTTY 
STATISTTCAL EVALUATION OF SALINITY AND NITRATE CONTENT AND 
TRENDS BENEATH URBAN AND AGRICULTURAL AREA-FRESNO, 


CALTFORNIA, 

W70-03649 05B 

DIFFUSTON AND ENTRAINMENT IN TWO-LAYER FLOW, 

W70-03728 08B 
SALTS 


"SALT-BISCUTTS' — A SPECIAL GROWTH STRUCTURE OF NACL IN SALT 
SEDIMENTS OF THR TUZ% GOLU ("SALT LAKE"), TURKEY, 


W70-03671 02K 

SAMPLING 
A BATTERY POWERED PROPORTIONAL STREAM WATER SAMPLER, 
W70-03856 078 
A TREN-UNIT WATER LEVEL SENSING AND RECORDING SYSTEM, 
W70-03857 O7B 

SANDS . 
FOLIAN MICRORIDGES ON MODERN BEACHES AND A POSSIBLE ANCIENT 
EXAMPLE, 
W70-03661 021 


SANTTARY DISTRICTS 
SANITARY DRAINAGE DISTRICTS-CITIES OVER 300,000 INHABITANTS 


AND ADJOINING COUNTIES. 
W70-03768 05G 


SANITARY FNGINFERING 
SEWER DISTRICTS ST. LOUTS COUNTY. 


W70-03767 05G 


SANTTARY DRAINAGE DISTRICTS-CITIES OVER 300,000 INHABTTANTS 
AND ADJOINING COUNTIES. 
W70-03768 95G 


SATURATED FLOW 
MECHANICS OF THE MOVEMENT OF MOISTURE AND CHEMICAL 
SUBSTANCES IN SOILS, 
W70-03881 026 


SAVANNAH RIVER 
* HR OSE OF A TRACER TEST TO VERIFY AN ESTIMATE OF THE 


GROUNDWATER VFLOCITY IN FRACTURED CRYSTALLINE ROCK AT THE 
SAVANNAH RIVER PLANT NEAR AIKEN, SOUTH CAROLINA, 
W70-03899 02F 


SCENFDESMUS 
A METHOD FOR PREDICTING THE EFFECTS OF LIGHT INTENSITY ON 


ALGAL GROWTH AND PHOSPHOROUS ASSIMILATION, 
W70-03923 05c 


SEA WATER 
STABILITY OF CALCIUM CARBONATE POLYMORPHS IN WARM, SHALLOW 
SEAWATER, 
W70-03672 02K 


SEAWATER 
THE RESPONSE OF NATURAL MICROBIAL POPULATIONS IN SEAWATER TO 
ORGANIC ENRICHMENT, 
W70-03967 95c 


SECONDARY CLARIFIERS 
DIPLOGASTERID AND RHABDITID NEMATODES IN A WASTEWATER 
TREATMENT PLANT, 
W70-03925 05D 


SEDIMENT DISCHARGE 
DEVELOPMENT OF A RADIOISOTOPE GAGE FOR MONITORING SEDIMENT 
CONCENTRATION IN RIVERS AND STREAMS, 
W70-03687 07B 


SEDIMENT DISTRIBUTION 
AN ERROR FONCTION DESCRIPTION OF THE VERTICAL SUSPENDED 
SEDIMENT DISTRIBUTION, 
W70-03873 023 


SEDIMENT TRANSPORT 
UNIFICATION OF DATA ON SEDIMENT TRANSPORT IN FLUMFS BY 
SIMILITODE PRINCIPLES, 
W70-03874 02g 


SEDIMENT YIELD 
SEDIMENT YIELDS FROM THE CENTRAL COLORADO SNOW ZONE, 
W70-03821 23 


SEDIMENTARY STRUCTURES 
EOLIAN MICRORIDGES ON MODERN BEACHES AND A POSSIBLE ANCIENT 


EXAMPLE, 

W70-03661 02L 
SEDIMENTATION 

MOBILE-BED FLUVIOLOGY, 

W70-03669 02d 


SOME PROPOSALS OF THE STOCHASTIC METHOD OF FORECASTING FOR 
DEPOSITS IN RESERVOIRS, 
w70-03709 029 


SUBMERGENCE EFFECTS ON A RHODE ISLAND BARRIER AND LAGOON AND 
INFERFNCES ON MIGRATION OF BARRIERS, 


W70-03847 02L 
TUBE CLARIFICATION PROCESS, OPERATING EXPERIENCES, 
W70-03911 05D 
A BREAKTHROUGH IN THE TRACER STUDIES OF SEDIMENTATION TANKS, 
W70-03922 05D 
SEDIMENTS 


GAMMA-RAY SPECTROSCOPY AS A TOOL FOR A RAPID INVESTIGATION 
OF DETRITIC CORES, 
w70-03650 07B 


THE INFRA-RED DETERMINATION OF QUARTZ IN SEDIMENTS AND 
SEDIMENTARY ROCKS, 


W70-03678 07B 

TUBE CLARIFICATION PROCESS, OPERATING EXPERIENCES, 
w70-03911 05D 

EVIDENCE FOR EUTROPHICATION FROM REMAINS OF ORGANISMS IN 
SEDIMENTS, 

W70-03977 02h 


SEDIMENT-WATER INTERFACES 
SEDIMENT-WATER NUTRIENT INTERCHANGE, 
W70-03980 02H 


SENSITIVITY ANALYSIS 
RELATIVE IMPORTANCE OF VARIABLES IN WATER RESOURCES 


PLANNING, 
W70-03656 068 

SEWAGE 
REMOVAL OF SEWAGE NUTRIENTS BY ELECTROLYTIC TREATNENT, 
W#70-03972 05D 


PRIVATE SEWERS. 
W70-04040 056 


SEWAGE DISPOSAL 
PRIVATE SEWER SYSTEMS. 
W70-03736 05G 


CLASS TWO COUNTIES - SEWER DISTRICTS. 
W70-04024 06E 


GENERAL SEWER SYSTEM. 
W70-04033 056 


PRIVATE SEWERS. 
W70-04034 05G 


SEWAGF DISTRICTS 
SEWER DISTRICTS. 
W70-03737 05G 


SEWER DISTRICTS ST. LOUIS COUNTY. 
W70-03767 056 


LIQUIDATOR FOR SEWER DISTRICTS IN CERTAIN COUNTIES. 
W70-03769 05G 


23 


SUBJECT INDEX 


SEW-SOT 


SEWER DTSTRICTS (CONSTRUCTION OF SEWERS IN JNINCORPORATED 


JURISDICTIONS) , 
W70-04023 O6F 


CLASS TWO COUNTIES - SFWER DISTRICTS. 
W70-04024 06E 


SEWFRAGR -— WATFR WORKS. 
W70-04925 05G 


PRIVATR SEWFPS. 
W70-04034 056 


SEWAGF EFFLUENTS 
REMOVAL OF SEWAGF NUTRIENTS BY FLECTROLYTIC TREATMENT, 


W70-03972 05D 


SEWAGE SLUDGE 
DIALYSTS SEPARATION OF SFWAGF SLUDGF DIGRSTION, 


970-03929 05D 


SEWAGE TREATMENT 
PHYSICOCHEMICAL TREATMENT OF WASTEWATER, 
W70-03927 o5n 


USE OF MATHEMATICAL MODELS IN WATRR QUALITY CONTROL STUDIES 
CHAPTER TIT, 
970-03933 O5R 


STMOLATION MODFI, FOR PLOW AUGMENTATION COSTS, 
W70-03940 05G 


REMOVAL OF SFWAGE NUTRIENTS BY FLECTROLYTIC TREATMENT, 
W70-03972 05D 


CLASS TRO COUNTTES - SEWER DISTRICTS. 
W70-04024 N6E 


SEWER DISTRICTS 
CLASS TWO CONNTTES - SEWER DISTRICTS. 


W70-04024 O6F 

SEWERAGE — WATFR WORKS. 

W70-04025 056 
SEWERS 

SEWER DISTRICTS. 

W70-03737 056 


SEWERS AND WATFRWORKS. 
W70-03748 05G 


SANITARY DRAINAGE DISTRICTS-CITTES OVER 300,009 INHABITANTS 
AND ANJOINING COUNTIES. 
W70-03768 056 


SEWER DISTRICTS (CONSTRUCTION OF SEWERS IN UNTNCORPORATED 
JURTSDTCTIONS). 
W70-04023 06F 


PRIVATE SEWFRS. 
¥70-04040 056 


SHALLOW WATER 
STABILTTY OF CALCIUM CARBONATE POLYMORPHS IN WARM, SHALLOW 
SRAWATER, 
W70-03672 02K 


SHALLOW-DEPTH-SEDIMENTATION 
TUBE CLARIFJCATTON PROCESS, OPFRATING EXPERIENCES, 
970-03911 05D 


STMULATED RATNFALL 


A MODEL FOR GENERATING SYNTHETIC SEQUENCES OF SHORT-TIME- 
INTFRRVAL RAINFALL DEPTHS, 
W70-03703 02B 


SIMULATION ANALYSTS 
SIMULATION MODEL FOR FLOW AUGMENTATION COSTS, 
W70-03940 05G 


SKOLL VALLEY (UTAR) 


HYDROLOGIC RECONNAISSANCE OF SKULL VALLEY, TOOFLE COUNTY, 
UTAH, 
W70-03811 02F 


SUTCKS 


SUPPACR SLTCKS AS CONCENTRATORS OF PESTICTDES IN THF MARINE 
FNVI RONMENT, 
W70-03953 OSA 


SLOPE STABILTTY 
A MATHEMATICAL MODEL FOR PTT SLOPE STABILITY, 


#70-03794 O8F 

SLUDGE 
REMOVAT. OF SEWAGE NUTRIENTS BY ELECTROLYTIC TREATMENT, 
W70-03972 osn 


SLUNGE DENSTTY INDEX 
GRAVITY THICKENERS FOR ACTIVATED SLUDGE, 
W70-03914 05D 


SLUDGE DISPOSAT. 
BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCFAN 


DISPOSAL SITES VOLUME I - THE WASTRE MANAGEMENT CONCEPT. 
W70-04005 OSE 


BOLK TRANSPORT OF WASTE SLURRTES TO TNLAND AND OCRAN 
DISPOSAL STTFS VOLOME TT - CRITERIA FOR WASTE MANAGEMENT, 


24 


#70-04006 OSE 


BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES VOLUME III - TECHNICAL ASPECTS OF 
PIPELINING OF WASTE MATERIALS, 

w70-04007 OSE 


SLUDGE VOLUME INDEX 
GRAVITY THICKENERS FOR ACTIVATED SLUDGE, 
W70-03914 05D 


SLUDGE-VOLUME RATIO 
GRAVITY THICKENERS FOR ACTIVATED SLUDGE, 
W70-03914 05D 


SLURRIES 
BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 


DISPOSAL SITES SUMMARY REPORT, 
W70-04004 OSE 


BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES VOLUME III — TECHNICAL ASPECTS OF 
PIPELINING OF WASTE MATERIALS, 

#70-04007 OSE 


SMALL WATERSHEDS 
EFFECTS OF FLOOD PROTECTION ON LAND USE IN THE COON CREEK, 
WISCONSIN, WATERSHED, 
W70-03654 O4A 


A WORKING MODEL FOR THE VARIATION IN STREAM WATER CHEMISTRY 
AT THE HUBBARD BROOK EXPERIMENTAL FOREST, NEW HAMPSHIRE, 


W70-03867 02K 
PURPOSE AND PERFORMANCE OF PEAK PREDICTIONS, 
W70-03887 OWA 

SNOW 
SNOW ALBEDO MODIFICATION - A REVIEW OF LITERATURE, 
¥70-03652 02c 


NETHODS FOR THE DETERMINATION OF MAXIMUM SNOW RESERVES IN 
THE RIVER BASINS OF THE CENTRAL CHERNOZEM (BLACK EARTH) BELT 
(RUSSIAN), 

W70-03684 02c 


SNOW COVER 
METHODS FOR THE DETERMINATION OF MAXIMUM SNOW RESERVES IN 
THE RIVER BASINS OF THE CENTRAL CHERNOZEM (BLACK EARTH) BELT 
(RUSSIAN), 
W70-03684 02c 


SNOWMELT 
METHODS FOR THE DETERMINATION OF MAXIMUM SNOW RESFRVES IN 
THE RIVER BASINS OF THE CENTRAL CHERNOZEN (BLACK EARTH) BELT 
(RUSSIAN) , 
W70-03684 02c 


SOCIAL ASPECTS 
BIBLIOGRAPHY ON SOCIO-ECONOMIC ASPECTS OF WATER RESOURCES, 
W70-03714 06B 


BENEFIT-COST ANALYSIS A CRITERION FOR SOCIAL INVESTNENT, 
w70-03999 06B 


SOCIAL COSTS 
THE WATER SUPPLY SYSTEM UP TO A.D. 2001, 
W70-03842 o06c 


ECONOMIC ANALYSIS IN WATER QUALITY MANAGEMENT, 
w70-04000 068 


SOCIAL GOALS 
WATER FOR WESTERN FEDERAL IRRIGATION PROJECTS, 
W70-03996 03F 


SOCIAL INVESTMENT 


BENEFIT-COST ANALYSIS A CRITERION FOR SOCIAL INVESTMENT, 
W70-03999 06B 


SOCIOECONOMIC STATUS 


SOCIOECONONIC STATUS A RE-EXAMINATION OF ITS DIMENSIONS, 
W70-03837 06B 


SODIUM CHLORIDE 


"SALT-BISCUITS' - A SPECIAL GROWTH STRUCTURE OF NACL IN SALT 
SEDIMENTS OF THE TUZ GOLU (‘SALT LAKE"), TURKEY, 
W70-03671 02K 


SOTL COLUMNS 
INFILTRATION, REDISTRIBUTION, AND SUBSEQUENT EVAPORATION OF 


WATER FROM SOIL AS AFFECTED BY WETTING RATE AND HYSTERESIS, 
W70-03952 026 


SOIL CONSERVATION 
SOTL AND WATER CONSERVATION DISTRICTS. 
#70-03918 o4uD 


MISSOURI SOIL AND WATER CONSERVATION DISTRICTS LAW. 
W70-04041 03D 


SOIL MICROORGANISMS 


SOIL RESPIRATORY ACTIVITY AND ORGANIC MATTER DEPLETION IN AN 
ARID NEVADA SOIL, 
W70-03801 026 


SOTL MOISTURE 
DOWNWARD MOVENENT OF SOIL MOISTURE TRACED BY MEANS OP 
HYDROGEN ISOTOPES, 
W#70-03689 026 


SURJECT INDEX SOI-STA 


THE EFFECT OF SOTL MOISTURE ON INFILTRATION AS RELATED TO 
RUNOFF AND RECHARGE, 
W70-03884 026 


RELATIONSHIPS BETWEEN SOTT, MOTSTURE ACTUAL AND POTENTIAL 
EVAPOTRANSPTRATION, 
W70-038A5 02D 


SOTL MOTSTORE METERS 


DESIGN OF A NEUTRON SCATTERING WATER CONTENT GAGE FOR SOTLS, 
W70-03686 078 


MINIMIZING NUCLEAR SOTL DENSTTY AND MOISTURE CONTENT GAGE 
ERRORS, 
W70-03787 O7B 


SOITl, RUNOFF 
CONSERVING RFSOURCES AND MAINTAINING A QUALITY ENVIRONMENT, 
W70-0 3823 OSB 


SOTL SEALANTS 
RUNOFF INDUCEMENT IN ARID LANDS, 
W70-03809 038 


SOIL STABILITY 
PRP-FOUTLIBRIUM OBSERVATIONS ON THE RECONSTRUCTED FLAGSTAFF 
GOLLY DAM, 
W70-03782 08D 


SOTL TREATMENT 
SOIL RESPTRATORY ACTIVITY AND ORGANIC MATTER DEPLETION IN AN 
ARID NEVADA SOTL, 
W70-03801 026 


LARORATORY TESTS OF SPRAYABLE MATERTALS FOR RUNOFF 
INDUCEMFNT ON A LOESSTAL SOIL, 
W70-03804 02K 


SOTL WATFR MOVEMENT 
PIFLD MFASUREMENT AND USE OF SOTL-WATER PROPERTIES, 
W70-03675 026 


DOWNWARD MOVEMENT OF SOTL MOTSTURE TRACED BY MEANS OF 
HYDROGFN ISOTOPES, 
W70-03689 026 


SOTL FACTORS TNFLUENCING PERCOLATION TEST PERFORMANCE, 
W70-03850 026 


NUMERICAL MFTHOD FOR ESTIMATING STMULATANEOUS FLOW OF WATER 
AND SALT IN UNSATURATED SOTLS, 
W70-03851 026 


INFILTRATION, REDISTRIBUTION, AND SURSEQUENT EVAPORATION OF 
WATER FROM SOIT, AS AFFECTED BY WETTING RATE AND HYSTERESIS, 
W70-03852 026 


COMPARISON OF COMPUTED AND MEASURED MOTSTURE REDISTRIBUTION 
FOLLOWING TNFILTRATION, 
W70-03853 926 


THERMO-OSMOSIS THROUGH COMPACTED SATURATED CLAY MEMBRANES, 
W70-03859 026 


EVALUATION OF FLOW PARAMETERS, 
W70-0 3880 026 


MECHANICS OF THE MOVEMENT OF MOISTURE AND CHEMICAL 
SURSTANCES IN SOILS, 
W70-03881 026 


ELECTRICAL ANALOGUES AND DIGTTAL COMPUTERS FOR ESTIMATING 
HONSATORATED WATER FLOW IN SOTLS, 


W70-03882 026 
SIMILITUDE FOR PARTIALLY SATURATED FLOW SYSTEMS, 
W70-03883 02G 
RELATIONSHIPS BETWEFN SOTL MOISTURE ACTUAL AND POTENTIAL 
FVAPOTRANSPTRATION, 
W70-03885 02D 

SOTLS 


INFILTRATION, REDISTRIBUTION, AND SUBSFOQUENT EVAPORATION OF 
WATER FROM SOIL AS AFFFCTED BY WETTING RATE AND HYSTERESIS, 
W70-03852 926 


SOLITARY WAVF 
COMPUTER STUDIES OF FINITE-AMPLITUDR WATFR WAVES, 


W70-04009 97Cc 


SOLVENT EXTRACTTONS 
FERMFNTATION OF SPENT SULFITE LIQUOR FOR THE PRODUCTION OF 


VOLATILF ACIDS, 
W70-03921 05D 


SORPTION 
ANTONTC AND NONIONIC SURFACTANT SORPTION AND DEGRADATION RY 


ALGAE CULTORFS, 
W70-03928 05D 


SOUTH CAROLINA 
THE USE OF A TRACER TRST TO VERIFY AN ESTIMATE OF THE 


GROUNDWATPR VELOCITY IN FRACTURED CRYSTALLINE ROCK AT THE 
SAVANNAH RIVFR PLANT NEAR AIKEN, SOUTH CAROLINA, 
W7N-03899 02F 


SOUTHWEST U 
LARGE VOLOMF - LONG DISTANCE FRESH WATER TRANSFFRRAL AS AN 


ALTFRNATFE TO DESALTNATION, 
W70-03810 06D 


SPACING 
UNIT SPACING OF HYDROELECTRIC MACHINES, 
W70-03783 08c 


SPECIFIC CAPACITY 
COMPILATION OF RESULTS OF AQUIFER TESTS IN TEXAS, 
W70-03660 02F 


SPECIFIC YIELD 
DETERMINING SPECIFIC YIELD OF THE OGALLALA AQUIFER BY THE 
NEUTRON METHOD, 
W70-03871 02F 


SPECTRAL ANALYSIS 
ON THE FLUCTUATION OF WATER RESOURCES, 
W70-03705 O2a 


SPECTROSCOPY 
GAMMA-RAY SPECTROSCOPY AS A TOOL FOR A RAPID INVESTIGATION 
OF DETRITIC CORES, 
.W70-03650 O7B 


SPEED RIVER (ONTARIO) 
DIEL AND SEASONAL VARIATIONS IN PHYSIOCHEMICAL LIMNOLOGY, 
SPEED RIVER, ONTARIO, 
W70-03861 02K 


SPOROCYTOPHAGA CAULIFORMIS 
THE MYXOBACTERIA TYPE QUOTIENT AS AN INDICATOR OF 
EUTROPHICATION FOR SURFACE WATERS (IN GERMAN), 


W70-03963 02H 
SPRAYS 

WETTING AGENT TESTS. 

W70-03812 03D 


LIGHT WATER AND PROTEIN FOAM. 
W70-03813 03D 


ESTIMATION OF THE PARAMETERS OF GUMBEL'S THIRD ASYMPTOTIC 
DISTRIBUTION BY DIFFERENT METHODS, 
W70-03674 07Cc 


AN ERROR MODEL FOR A SINGLE DISCHARGE MEASUREMENT, 
W70-03700 02E 


A PROPERTY OF THE RANGE OF PARTIAL SUMS, 
w70-03701 O7A 


AN ANALYSTS OF RUNS OF PRECIPITATION EVENTS, 
W70-03702 07c 


ON THE FLUCTUATION OF WATER RESOURCES, 
W70-03705 O2A 


STOCHASTIC ASPECTS OF RESERVOIR STORAGE, 
SPRINKLER IRRIGATION 
EVAPORATIVE COOLING OF HEATED IRRIGATION WATER BY SPRINKLER 
APPLICATION, 
W70-03718 05D 


AN EVALUATION OF THREE COEFFICIENTS AS A MEASURE OF 
UNIFORMITY OF WATER APPLICATION BY SPRINKLERS, 
W70-03803 03F 


STANDARD DEVIATION 
AN EVALUATION OF THREE COEFFICIENTS AS A MEASURE OF 
UNIFORMITY OF WATER APPLICATION BY SPRINKLERS, 
W70-03803 03F 


STATISTICAL METHODS 
DETERMINATION OF OPTIMAL FLOOD PROTECTION LEVELS WITH SMALL 
EXCEEDANCE PROBABILITIES, 
W70-03653 O6A 
W70-03706 02a 


SOME PROPOSALS OF THE STOCHASTIC METHOD OF FORECASTING FOR 
DEPOSITS IN RESERVOIRS, 
W70-03709 02d 


CYCLIC FLUCTUATIONS OF VARIABILITY IN HYDROLOGIC PHENOMENA, 
W70-03711 O2A 


A METHOD FOR STATISTICAL EVALUATION OF WEATHER MODIFICATION 
AT THE RIVER FLOW CONTROL LEVEL, 
W70-03848 03B 


EVALUATION OF EXCEEDANCF PROBABILITY OF FLOOD FOR FLOOD- 
PROTECTION WORKS IN RIVER, 
W70-03886 O4A 


PURPOSE AND PERFORMANCE OF PEAK PREDICTIONS, 
w70-03887 O4A 


DISCRIMINATING THE CHANGE IN MEANS OF HYDROLOGIC VARIABLES, 
W70-03888 O4A 


ABOUT THE ANALYTICAL METHOD FOR THE COMPILATION OF THE WATER 
BALANCE IN AGRICULTURE, 
W70-03901 02D 


GENERALIZED DROUGHT SEQUENCE PROBABILITIES FOR STORAGE-DRAFT 
FREQUENCY ANALYSIS, 
W70-03904 02E 


A PRINCIPAL COMPONENT ANALYSIS OF SURFACE RUNOFF DATA FROM A 
NEW ZEALAND ALPINE WATERSHED, 
w70-03908 02E 


25 


SUBJECT INDEX 


STA-SUR 


FFFFCTS OF SAMPLING TNTERVAL, PERIODICITY, DEPENDENCE AND 
SKEWNESS ON FXTREMF VALUES, 
W70-03919 02F 


STATISTICAL MODELS 
OSE OF THE CRITTCAL PERIOD IN RESERVOIR ANALYSIS, 


W70-03655 O4A 

RELATTVF TMPORTANCE OF VARTABLFES IN WATER RESOURCES 
PLANNING, 

W70-03656 O6R 

ESTIMATION OF STATISTICAL PARAMETERS FOR ANNUAL RIVER FLOWS, 
W70-93858 028 

COMPARISON OF SMART AND SCHRIDPGGER STREAM LENGTH MODELS, 
W70-0 3862 O2E 

CONSTRAINED RANDOM WALK MEANDER GENERATION, 

W70-03 866 02E 

DISTRIBUTION OF TNTERIOR LINK LENGTHS IN NATURAL CHANNEL 
NETWORKS, 

W70-03878 02 


STOCHASTIC PROCFSSFS 
STOCHASTIC ASPECTS OF RESFRVOTR STORAGE, 


W70-03706 O2A 
STOCHASTTC STUDY OF CHANNEL DISTRIBUTION IN RIVER BASINS, 
W70-03707 02E 
STATISTTCAL CONSTDERATION IN RIVER MORPHOLOGY, 
W70-03708 02E 
STOCHASTIC ASPFCTS OF LAKF ONTARIO EVAPORATTON, 
W70-03872 02D 
TRENT RASIN STOCHASTICS, 
W70-93902 02E 
STORM DRATNS 


DRAINAGE MASTER PLAN FOR THE CITY OF FORT WORTH PUBTIC WORKS 
DEPARTMENT, STORM DRAINAGF CRITERIA AND DESIGN MANTIAL. 
W70-02814 O8A 


SECTION V, FLOW IN STORM NRAINS AND THETR APPURTENANCES 
SECTION VI, DESTGN OF CLOSED STORM DRAINAGE SYSTEM SECTION 
VII, DFSTGN OF OPFN CHANNELS. 

W70-0 3817 O8A 


SECTION VIII, DESIGN OF CULVERTS. 
W70-03818 OBA 


STORM RUNOFF 
DRAINAGF MASTRR PLAN FOR THE CITY OF FORT WORTH PURLIC WORKS 
DEPARTMENT, STORM DRATNAGE CRITERTA AND DESIGN MANUAL. 
W70-03814 OSA 


SECTION ITT, FLOW IN GUTTERS SECTION IV, STORM DRAIN 
INLETS. 


W70-03816 OBA 

SECTION VIIT, DESIGN OF CULVERTS. 

W70-03818 OBA 
STRATIFICATION 


THERMAL CIRCULATION ON A ROTATING SPHERE WITH APPLICATION 
TO THF OCFANIC THERMOCLINF, 
W70-03725 02L 


STRATIFIED PLOW 
MOTION OF TWO DIMENSIONAL STARTING PLOME, 
W70-03731 OBR 


STREAM FROSION 


CONSTRAINED RANDOM WALK MEANDFR GENERATION, 
W70-03966 02E 


STREAM LENGTH MODELS 
COMPARISON OF SMART AND SCHEIDFGGER STREAM LENGTH MODELS, 


W70-03862 02E 
STREAMFLOW 

AN ERROR MODFL FOR A SINGLE PISCHARGE MPASUREMENT, 

W70-03700 O2F 


A METRON FOR STATISTICAL EVALUATION OF WFATHER MODIFICATION 
AT THE RIVER FLOW CONTROL LEVEL, 
W70-0384uR 033 


TRENT BASTN STOCHASTICS, 
W70-03902 02F 


STREAMFLOW FORECASTING 
USF OF THE CRITICAL PERION IN RESERVOIR ANALYSTS, 
W70-03655 O4A 


ON THE FLOUCTUATTON OF WATER RFSOURCFS, 
W70-03705 O2A 


STOCHASTIC ASPFCTS OF RESFRVOIR STORAGE, 
W70-93706 02a 


ADAPTIVE FILTERS FOR TREND FXTRAPOLATION OF RUNOFF RECORD 
W70-03710 07¢c ° 


CYCLIC FLICTUATIONS OF VARIABILITY TN HYDROLOGIC PHENOMENA, 
W70-03711 O2A 


APPLICATIONS OF MONTE CARLO MFTHOD TO RESERVOIR DESIGN, 
26 


W70-03713 O2A 


ESTIMATION OF STATISTICAL PARAMETERS FOR ANNUAL RIVER FLOWS, 
w70-03858 02E 


EVALUATION OF EXCFEDANCE PROBABILITY OF FLOOD FOR FLOOD- ; 
PROTECTION WORKS IN RIVER, 
W70-03886 O4A ; 


DISCRIMINATING THE CHANGE IN MEANS OF HYDROLOGIC VARIABLES, 
w70-03888 O4A 


ERRORS IN DISCHARGE ESTIMATES ON MOUNTAIN STREAMS, 
w70-03889 O2A 


GENERALIZED DROUGHT SEQUENCE PROBABILITIES FOR STORAGE-DRAFT 


FREQUENCY ANALYSIS, 
W70-03904 02E 


EFFECTS OF INCONSISTENCY AND NON-HOMOGENEITY ON HYDROLOGIC 
TIME SERIES, 
w70-03905 O2A 


APPLICATION OF RUNS TO HYDROLOGIC DROUGHTS, 
w70-03909 02E 


EFFECTS OF SAMPLING INTERVAL, PERIODICITY, DEPENDENCE AND 
SKEWNFSS ON EXTREME VALUES, 


W70-03910 02E 

STREAMS : 
WATERCOURSES (ALTERATION FOR BRIDGE CONSTRUCTION) « 
#70-03738 O4A 


ESTABLISHMENT OF FREF FERRIES. 
W70-03774 06E 


STREET FLOWS 
SECTION III, FLOW IN GUTTERS SECTION IV, STORM DRAIN 
INLETS. 
W770-03816 O8A : 


STRUCTURAL DESTGN 
UNIT SPACING OF HYDROELECTRIC MACHINES, 


W70-03783 osc 
STRUCTURES 

PARTITION WHEN LAND BOUNDED BY WATER. 

W70-03786 OA 


SUBMERGED LANDS ACT 
THE TIDFLANDS CONTROVERSY AND LOUISIANA'S EXPERIENCE IN THE 


DISPUTE, 
w70-03688 06E 
SUBSIDIES 
ON SUBSIDIES TO SPEED THE RATE AT WHICH TECHNOLOGIES ARE 
DEVELOPED, 
W70-03830 06B 
SULFATE ATTACK , 
FIELD AND LABORATORY STUDIES OF THE SULPHATE RESISTANCE ON | 
CONCRETF, ‘ 
W70-03796 08F ] 
SULFATE-RESISTING CEMENTS 
FIELD AND LABORATORY STUDIES OF THE SULPHATE RESISTANCE ON 
CONCRETE, 
¥70-03796 O8P 
SUNSPOTS 
SUNSPOTS AND HYDROLOGIC TIME SERIES, 
W70-03712 O2A 
SUPERVISORY CONTROL (POWER) 
MISSOURI--ILLINOIS BRIDGE COMMISSION. 
W70-03753 06E 
SURFACE DRAINAGE 
DRAINAGE MASTER PLAN FOR THE CITY OF FORT WORTH PUBLIC WORKS 
DEPARTMENT, STORM DRAINAGE CRITERIA AND DESIGN MANUAL. 
W70-03814 OBA 
SECTION III, FLOW IN GUTTERS SECTION IV, STORM DRAIN 
INLETS. 
W70-03816 OBA 
SECTION VIII, DESIGN OF CULVERTS. 
¥70-03818 OBA 


DRAINAGE DISTRICTS ORGANIZED IN COUNTY COURT. 
W70-04020 OWA 


SURFACE RUNOFF 
LABORATORY TESTS OF SPRAYABLE MATERIALS FOR RUNOFF 
INDUCEMENT ON A LOESSIAL SOIL, 
W70-03804 02E 


THE EFFECT OF SOIL MOTSTURE ON INFILTRATION AS RELATED TO 
RUNOFF AND RECHARGE, . 
W70-03884 026 . 


SURFACE TENSION 
WETTING AGENT TESTS, | 
W70-03812 03D 


SURFACE WATERS 
SURFACE SLICKS AS CONCENTRATORS OF PESTICIDES IN THE 
ENVIRONMENT, deca 
¥70-03953 OSA 


SUBJECT INDEX SUR-TEX 


THE MYXOBACTFRTA TYPE QUOTIRFNT AS AN INDICATOR OF 
EUTROPHTCATTON FOR SURFACF WATERS (IN GERMAN), 
W70-03963 02H 


SURFACE-GROUNDWATER RELATIONSHIPS 
A WORKING MODE FOR THE VARIATION IN STREAM WATER CHEMISTRY 


AT THE HUBBARD BROOK EXPFRIMENTAL FOREST, NEW RAMPSHIRE, 
W70-03867 02K 


THE FFFFCT OF SOIL MOISTURE ON INFILTRATION AS RELATED TO 
RUNOFF AND RFCHARGE, 
W70-03884 026 


SURFACTANT 
LIGHT WATER AND PROTEIN FOAM. 
W70-03813 03D 


SORFACTANTS 
WETTING AGENT TFSTS. 
W70-03812 93D 


ANIONIC AND NONTONIC SURFACTANT SORPTION AND DEGRADATION BY 
ALGAE CULTURES, 
W70-03928 05D 


SURF-ROARDING 
TOWN OF PALM BFACH V CARTER (PROHIBITION OF SIRFING WITHIN 
TOWN LIMITS FOUND CONSTITUTIONAL) . 
W70-03764 06E 


SURVEYS 
CATALOG OF TNFORMATTON ON WATER DATA, EDITION 1968 - TNDEX 
TO GROUNDWATER STATIONS, 
W70-03658 02F 


CATALOG OF INFORMATTON ON WATER DATA, EDITION 1968 - INDEX 
TO AREAL INVFSTTGATIONS AND MISCELLANEOUS ACTIVITIES, 


W70-03663 02E 

COLOR PHOTOGRAPHS FOR WATFR RESOURCFS STUDIES, 

W70-03680 07B 

APPLICATIONS OF COLOR AFRIAL PHOTOGRAPHY TO WATER RFSOURCFS 
STUDIES, 

W70-03869 078 


SUSPENDED LOAD 
DEVFLOPMENT OF A RADIOISOTOPF GAGE FOR MONITORING SEDIMENT 
CONCENTRATION IN RIVERS AND STREAMS, 
W70-03687 07B 


AN ERROR FUNCTION DESCRIPTION OF THE VERTICAL SUSPENDED 
SEDIMENT DISTRIRUTTON, 


W70-03873 023 

SWAMPS 
DUTTFS OF DIRFCTOR OF PURLIC WORKS REGARDING SWAMP LANDS. 
W70-03740 O6E 


SWAMP AND OVERFLOWED LAND. 
W70-03756 OUA 


SWAMP AND OVFRFLOWED LANDS (PATENTS AND CONTRACTS) . 
W70-03757 OUA 


SYNOPTIC ANALYSTS 
DETERMINING AND MAPPING THE AVERAGE HYDROLOGIC RESPONSE OF 
FASTERN UNITED STATES, 
W70-04908 o7Cc 


SYNTRFSTS 
TEMPFRATURE FPFECTS ON ENERGY OXYGEN REQUIREMENTS IN 
BIOLOGICAL OXIDATION, 
W70-03919 05D 


SYNTHFETTC HYDROLOGY 
A MODFL FOR GENERATING SYNTHETIC SEQUENCES OF SHORT-TIME- 
INTERVAL RAINFALL DEPTHS, 
W70-03703 028 


A MOSATC TECHNIQUE FOR GENERATING THE DATLY PATTERN WITHIN A 
SYNTHETIC FLOW SEQUENCE, 
W70-03704 O2A 


SYSTEMS ANALYSIS 
EXAMINATION INTO THF EFFECTIVENESS OF THE CONSTRUCTION GRANT 


PROGRAM FOR ABATING, CONTROLLING AND PREVENTING WATER 


POLLUTION. 

W70-03936 05G 

STRATEGY FOR MICHIGAN WATER RESOURCES MANAGEMENT A SYSTEMS 

APPROACH, 

W70-03944 06B 
TAPERS 

WATER-AAMMER ATTFNUATION WITH A TAPERED LINE, 

W70-037A85 O8B 
TAXES 

SEWER DISTRICTS ST. LOUIS COUNTY. 

W70-03767 056 


INVESTMENT RETURNS REFORE AND AFTER TAX, 
W70-03827 068 


WASTEWATER RATFS AND SFRVICE CHARGES IN GREAT BRITAIN, 
W70-039875 06E 


WATFR CONSFRVANCY DISTRICTS. 
W70-040 31 O6F 


GENERAL SEWER SYSTEM. 


¥70-04033 05G 
TAXATION OF BRIDGE AND PUBLIC UTILITY COMPANTES. 
W70-04042 06E 

TECHNOLOGY 
ON SUBSIDIES TO SPEED THE RATE AT WHICH TECHNOLOGIES ARE 
DEVELOPED, 
w70-03830 06B 

TEMPERATURE 


TEMPERATURE RELATIONSHIP IN AEROBIC TREATMENT AND DISPOSAL 
OF PULP AND PAPER WASTES, 


W#70-03720 05D 

BIOLOGICAL EFFECTS OF HANFORD HEAT ON COLUMBIA RIVER FISHES 
A REVIEW, 

W70-03721 05c 

THE RELATION OF TEMPERATURE TO OXYGEN CONSUMPTION IN THE 

‘GOLDFISH, 

W70-03722 05c 


GROWTH OF LARGEMOUTH BASS FRY AND VARIOUS TEMPERATURES, 
W70-03733 05C 


TEMPERATURE EFFECTS ON ENERGY OXYGEN REQUIREMENTS IN 
BIOLOGICAL OXIDATION, 
W70-03919 05D 


RELATION BETWEEN FILTERING RATE, TEMPERATURE, AND BODY SIZE 
IN FOUR SPECIES OF DAPHNIA, 


W70-03957 05¢c 
TENNESSEE 
DRAINAGE AND LEVEE DISTRICTS. 
W70-03741 O4A 
CORRECTION OF ERRORS IN ASSESSING DRAINAGE DISTRICT LANDS. 
W70-03742 O4A 
DRAINAGE DISTRICTS (CONSTRUCTION OF IMPROVEMENTS). 
W70-03743 O4A 
WATERS, DRAINS, AND LEVEES (DISTRICTS IN MORE THAN ONE 
COUNTY). 
W70-03744 O4A 
COUNTY FISHING LAKES AND RECREATION GROUNDS. 
W70-03745 06E 
PUBLIC PARKS, FORESTS AND RECREATION. 
W70-03746 03D 
BOUNDARIES (STATE). 
W70-03747 06E 
SEWERS AND WATERWORKS. 
W70-03748 05G 
POWERS UNDER CITY MANAGER CHARTER. 
W70-03749 06E 
WATERSHED DISTRICTS. 
W70-03772 04D 
FORDS AND PUBLIC BRIDGES (CLEARING OF FORDS AND BUILDING OF 
BRIDGES) . 
W70-03773 06E 


ESTABLISHMENT OF FREE FERRIES. 
W70-03774 06E 


HIGHWAYS, BRIDGES AND FERRIES (PRIVATE AND LOCAL 
IMPROVEMENTS) « 
8970-03775 06E 


FISH AND GAME. 
W70-03776 06E 


HUNTING AND FISHING REGULATIONS. 
W70-03777 06E 


FISH AND GAME (ENFORCEMENT OF GAME AND FISH LAWS). 
W70-03778 06E 


LIABILITY OF LANDOWNER TO PERSONS USING LAND. 
w70-03779 06E 


HEALTH AND SAFETY (PUBLIC WATER SUPPLY AND SEWER SYSTEM). 
W70-03780 056 


TERRAIN ANALYSIS 
DETERMINING AND MAPPING THE AVERAGE HYDROLOGIC RESPONSE OF 


EASTERN UNITED STATES, 
w70-04008 07Cc 


TERTIARY TREATMENT 
RX FOR AILING LAKES--A LOW PHOSPHATE DIET, 


W70-03964 028 


TEST PROCEDURES 
APPLICATION OF PORE PRESSURE MEASUREMENTS TO SHEAR STRENGTH 


OF COHESIVE SOILS, 


w70-03788 07B 

TEXAS 
FLOOD PLAIN INFORMATION, ROSILLO CREEK, BEXAR COUNTY, TEXAS. 
W70-03647 O4A 


27 


SUBJECT INDEX 


TRX-TRI 


COMPILATION OF RESULTS OF AQUIFER TESTS IN TEXAS, 
W70-93660 02F 


THERMAL POLLUTION 
COOLING WATFR SOURCES FOR POWER GENERATION, 


W70-03727 05D 


THERMAI, DISCHARGE AND WATER QUALTTY IN A 1,500-ACRE 
RESFRVOTR, 
W70-03845 05Cc 


THERMAL PROPFRTIES 
DIFFUSTOPHORFTTC AND THFRMOPHORFTIC EFFECTS ON PARTICULATE 


MATTER NFAR CONDENSING AND EVAPORATING WATER SURFACES, 
w70-03691 02B 


THERMAL STRATTFICATION 
ULTRA-LOW VFLOCITY MFASUREMFNT IN A STRATIFIED RESERVOTR BY 
TSOTOPTC CURRENT METER, 
W70-03697 02H 


THERMAL CIRCULATION ON A ROTATING SPHERE WITH APPLICATION 
TO THF OCEANIC THERMOCLINE, 
W70-03725 02L 


THERMOCLINE 
THERMAL CIRCULATION ON A ROTATING SPHERE WITH APPLICATION 


TO THE OCEANIC THFRMOCLINE, 
W70-03725 02L 


NOTES ON THE THEORY OF THE THERMOCLINE, 
W70-03726 02L 


ON THE ROLFS OF VERTICAL VELOCITY AND EDDY CONDUCTIVITY IN 
MAINTAINING A THFRMOCLINF, 


¥70-03730 02L 
ON THERMALLY MATNTAINED CIRCULATION IN A CLOSED OCEAN BASIN, 
W70-03732 02L 
THERMODYNAMICS 
FPHPRMO-—ECONOMICS OF SALINE WATER CONVERSION, 
W70-03935 O3A 


THERMORALINE 
ON THERMALLY MAINTATNED CIRCULATION IN A CLOSED OCFAN BASIN, 


W70-03732 02L 
THICKENING 

GRAVITY THICKFNERS FOR ACTTVATED SLUDGE, 

W70-03914 05D 
THYMIDINE 


RACTFRIAL GROWTH RATE TN THE SEA DIRECT ANALYSIS BY 
THYMIDTNF AUTORADTOGRAPHY, 
w70-03968 osc 


TIDAL WATERS 
THE TIDELANDS CONTROVERSY AND LOUISIANA'S EXPERIFNCE IN THE 
DISPUTF, 
W70-03688 O6E 


TIME OF CONCENTRATION 
SECTION I, INTRONUCTION SECTION II, DETRPMINATTON OF DRSTGN 
DISCHARGE SECTYON IX, APPENDIX. 
W70-03815 OBA 


TIME SERIFS ANALYSTS 
A PROPERTY OF THE RANGF OF PARTIAL SUMS, 
W70-03701 O7A 


ON THE FLUCTUATION OF WATER RESOURCES, 
W70-03705 O2A 


ADAPTIVE FILTERS FOR TREND EXTRAPOLATION OF RUNOFF RECORDS, 
W70-03710 07C 


SUNSPOTS AND HYDROLOGIC TIMF SERIFS, 
W70-03712 O2A 


APPLICATIONS CF MONTE CARLO METHOD TO RESFRVOTR DFSIGN, 
W70-03713 O2A 


EFFECTS OF INCONSISTENCY AND NON-HOMOGENFITY ON HYDROLOGIC 
TIME SFRIFS, 


W79-03905 O2Aa 

APPLTCATION OF RUNS TO HYDROLOGIC DROUGHTS, 

W70-03909 O2P 
TOLL BRINGES 

BRIDGES. 

W70-03751 O6E 

TAXATION OF RRIDGF AND PUBLIC UTILITY COMPANIES. 

W70-04042 O6RF 
TOLLS 

TRNNESSEE-MISSOUNRI BRIDGE COMMTSSION. 

W70-03752 O6R 
TOXICITY 


RELATIVE TOXICITIFS AND DISPERSING FVALUATTONS OF ELEVEN OIL 
DTSPRRSTNG PRODUCTS, 


970-03913 osc 
BIOSTIMNLATION AND TOXICTTY CRITERIA AND APPLICATIONS IN 
DESTGN--PRESENT PRACTICE AND FUTORE POSSIBILITIES, 
W7N-03982 06B 

TRACE ELEMENTS 


28 


TRACE ELEMENT MEASUREMENTS IN THE AQUATIC ENVIRONMFNT, 
w70-03981 0248 


TRACERS 
DOWNWARD MOVEMENT OF SOIL MOISTURE TRACED BY MEANS OF 


HYDROGEN ISOTOPES, 


W70-03689 026 

THE APPLICATION OF ISOTOPES TO SOME PROBLEMS IN ATMOSPHERIC 
SCIENCES, 

w70-03690 02B 


THE ATMOSPHERIC TRANSPORT OF TRITIUM, 
W70-03692 02B 


APPLICATION OF DEUTERIUM ANALYSES TO THE HYDROLOGY OF THE 
LAKES OF THE GRAND COULEE, WASHINGTON, 
W70-03696 02K 


ULTRA-LOW VELOCITY MEASUREMENT IN A STRATIFIED RESERVOIR BY 
ISOTOPIC CURRENT METER, 
W70-03697 02H 


RADIOCARBON DETERMINATIONS APPLIED TO GROUNDWATER HYDROLOGY, 
w70-03890 02F 


GROUNDWATER FLOW AND DIRECTION MEASUREMENT BY MEANS OF 
RADIOISOTOPES IN A SINGLE WELL, 
w70-03892 02F 


USE OF CHEMICAL AND RADIOACTIVE TRACERS AT THE NATIONAL 
REACTOR TESTING STATION, IDAHO, 
#70-03893 02F 


LARGE-SCALE UTILIZATION OF TRITIUM IN HYDROLOGIC STUDIES, 
W70-03894 O2A 


TECHNIQUES OF GROUNDWATER TRACING OSING RADIONUCLIDES, 
W70-03896 02F 


FRACTIONATION OF TRITIUM AND DEUTERIOM IN SOIL WATER, 
W70-03897 026 


ENVIRONMENTAL TRITIUM STUDIES AT THE NATIONAL REACTCR 
TESTING STATION, 
w70-03898 O5B 


THE USE OF A TRACER TEST TO VERIFY AN ESTIMATE OF THE 
GROUNDWATER VELOCITY IN FRACTURED CRYSTALLINE ROCK AT THE 
SAVANNAH RIVER PLANT NEAR AIKEN, SOUTH CAROLINA, 
w70-03899 02F 


WATER TRACING IN THE HYDROLOGIC CYCLE, 
w70-03900 O2A 


A BREAKTHROUGH IN THE TRACER STUDIES OF SEDIMENTATION TANKS, 
#70-03922 05D 


TRACKING TECHNIQUES 
RADIOCARBON DETERMINATIONS APPLIED TO GROUNDWATER HYDROLOGY, 


w70-03890 02F 

DEVELOPMENT OF ISOTOPE METHODS APPLIED TO GROUNDWATER 
HYDROLOGY, 

W70-03891 O7B 


USE OF CHEMICAL AND RADIOACTIVE TRACERS AT THE NATIONAL 
REACTOR TESTING STATION, IDAHO, 
W70-03893 02F 


TRADE 
AN EXAMINATION OF LINEAR HOMOGENEITY OF TRADE AND PRODUCTION 
FUNCTIONS IN COUNTY LEONTIEP MATRICES, 


W70-03824 O6A 
TRANSPORTATION 

REGULATION OF FERRY OPERATIONS. 

W70-03739 06E 


BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES SUMMARY REPORT, 
W70-04004 O5E 


TREATMENT 


BIODEGRADABILITY AND TREATABILITY OF COMBINED NYLON AND 
MUNICIPAL WASTES, 
W70-03926 05D 


TRICKLING FILTERS 


DIPLOGASTERTD AND RHABDITID NEMATODES IN A WASTEWATER 
TREATMENT PLANT, 


W70-03925 05D 
TRICKLING FILTER MODEL DESIGN AND COST FACTORS, 
W70-03947 05D 

TRITIUM 
THF ATMOSPHERIC TRANSPORT OF TRITIUM, 
W70-03692 02B 


CONTRIBUTION OF ISOTOPE TECHNIQUES TO THE STUDY OF SOME 
HYDROLOGICAL PROBLEMS, 
W70-03694 O2A 


THE USE OF RADIOACTIVE TRACER GASES TO STUDY THE RATE OF 


EXCHANGE OF WATER VAPOR BETWEEN AIR AND 
wancnecee ry Wag SURFACES, 


USE OF CHEMICAL AND RADIOACTIVE TRACERS AT THE 
REACTOR TESTING STATION, IDAHO, MAXLONAL: 
W70-03893 bay 


SUBJECT INDEX TRI-WAT 


LARGE-SCALF UTTLIZATION OF TRITIUM IN HYDROLOGIC STUDTES, 
W70-93894 02A 


FRACTIONATION OF TRITIUM AND DEUTFRIUM IN SOIL WATER, 
W70-03897 026 


ENVIRONMENTAL TRITIUM STUDIES AT THE NATIONAL REACTOR 
TESTING STATION, 
W70-03898 05B 


TRITIUM CTRCULATION 
THR ATMOSPHERTC TRANSPORT OF TRITIUM, 
W70-03692 02B 


TRITIUM CONTAMINATION 
ENVIRONMENTAL TRITIUM STUDIES AT THE NATIONAL REACTOR 
TESTING STATION, 
W70-03898 05B 


TRITIUM FRACTIONATION 
FRACTIONATION OF TRITIUM AND DEUTERIUM IN SOTL WATER, 
W70-03897 026 


TROPHIC BIOLOGY 
CONCEPTS OF FUTROPHICATION AND TROPHIC BIOLOGY, 
W70-03959 02h 


TUBE-CLARIFIER SYSTEM 
TURE CLARIFICATION PROCESS, OPERATING EXPERIENCES, 
W70-03911 05D 


TUNNEL CONSTRUCTION 
TUNNFLLING METHODS IN HUNGARY, 


W70-037990 OBA 
TUNNELING 

TUNNELLING METHODS TN HUNGARY, 

¥70-03790 OBA 


TUNNETING MACHINFS 
ROCK CUTTING RESFARCH FOR THE DESIGN AND OPERATION OF 
TUNNELLTNG MACHINES, 


W70-03793 O8E 
TUNNELS 

THE PROBLEMS ON TUNNEL FXPLORATION, 

W70-03792 O8F 


TORBUL ENCE 
DIFFUSION AND ENTRAINMENT IN TWO-LAYER FLOW, 
W70-03728 08R 


TURKEY 


"SALT-BTSCUITS' - A SPECTAL GROWTH STRUCTURE OF NACL IN SALT 


SFDIMENTS OF THF TUZ GOLU ("SALT LAKE), TURKEY, 


W70-03671 02K 
ONCFRTAINTY 

ON INDEPENDENCE POSTULATES CONCERNING CHOICE, 

W70-03832 06R 


UNIPORMTTY COFRFFICIENT 
AN EVALUATION OF THREE COEFFICIENTS AS A MEASURE OF 
UNTFORMITY OF WATER APPLICATION BY SPRINKLERS, 
W70-03803 03F 


ONIT HYDROGRAPHS 


A PRINCTPAL COMPONENT ANALYSIS OF SURFACE RUNOFF DATA FROM A 


NEW ZEALAND ALFINE WATERSHED, 
W70-03908 02E 


UNSATURATED FLOW 
NUMERTCAL METHOD FOR ESTIMATING SIMULATANEOUS FLOW OF WATER 


AND SALT IN UNSATURATED SOILS, 
W70-03851 026 


EVALUATTON OF FLOW PARAMETERS, 
W#70-03880 026 


MECHANTCS OF THE MOVEMENT OF MOISTURE AND CHEMICAL 
SUBSTANCES IN SOILS, 


W70-93881 926 
SIMILTTUDF POR PARTIALLY SATURATED FLOW SYSTEMS, 
W70-03883 02G 
UPTAKE 
UPTAKE OF GLYCINE BY BLUE-GREEN ALGAE, 
W70-0395A 05C 
C-14 UPTAKE AS A SENSITIVE MEASURE OF THE GROWTH OF ALGAL 
CULTURES, 
W70-03983 05Cc 
USSR 


REDUCTION OF ANNUAL RIVER FLOWS TO LONGER PERIODS (RUSSIAN), 


w70-03681 02F 


CALCULATION OF MAXIMUM DISCHARGES OF CRIMEAN RIVERS 


(ROUSSTAN), 
W70-03682 02F 


RUNOFF VOLUME AND MAXIMUM NISCHARGES OF SPRING FLOODS 
APPLIFPD TO THR UNSTUDIED RIVERS OF KALININGRADSK REGION 


(RUSSTAN), 
870-3683 O2F 


METHODS FOR THE DETERMINATION OF MAXIMUM SNOW RESERVES IN 


THE RIVER RASTNS OF THE CENTRAL CHERNOZEM (BLACK FARTH) BELT 


(RUSSTAN), 


W70-03684 02C 
UTAH 

MINERAL RIGHTS VERSUS WATER RIGHTS, 

¥70-03735 O6E 


HYDROLOGIC RECONNAISSANCE OF SKULL VALLEY, TOOELE COUNTY, 
OTAH, 
W70-03811 02F 


FACTORS INFLUENCING ALGAL PRODUCTIVITY IN DEER CREEK 
RESERVOIR, UTAH, 
W70-03986 02H 


UTILITY FUNCTION 
ON INDEPENDENCE POSTULATES CONCERNING CHOICE, 


W70-03832 06B 
VALVES 

WATER-HAMMER ATTENUATION WITH A TAPERED LINE, 

W70-03785 08B 
VARIABILITY 


A METHOD FOR STATISTICAL EVALUATION OF WEATHER MODIFICATION 
AT THE RIVER FLOW CONTROL LEVEL, 
#70-03848 03B 


VEGETATION EFFECTS 
SOME EFFECTS OF SHADE COVER ON STREAM TEMPERATURE IN 
SOUTHEAST ALASKA, 


W70-03819 056 
INFILTRATION RATES AS AFFECTED BY DESERT VEGETATION, 
W70-03864 026 

VENEZUELA 
RADIOCARBON AGES OF GROUNDWATER IN AN ARID ZONE UNCONFINED 
AQUIFER, 
W70-03895 02F 


VERTICAL TUBE EVAPORATOR DESALTING PLANT 
DEVELOPMENT OF MATHEMATICAL MODEL AND COMPUTER PROGRAM FOR 
OPTIMIZATION OF VERTICAL TUBE EVAPORATOR SALINE WATER 
PLANTS, <2 
W70-03665 O3A 


VES PRODUCTION FUNCTION 
A GENERALIZATION OF THE CES PRODUCTION FUNCTION, 


Ww70-03829 O6A 
VIETNAM 

REPORT OF AN ALGAL BLOOM IN VIET-NAM, 

W70-03969 o5c 
VOLATILITY 


FERMENTATION OF SPENT SULFITE LIQUOR FOR THE PRODUCTION OF 
VOLATILE ACIDS, 
W70-03921 05D 


WASTE ASSIMILATIVE CAPACITY 
USES OF MATHEMATICAL MODELS IN WATER QUALITY CONTROL 
STUDIES CHAPTER IV, 
W70-03934 05B 


WASTE DISPOSAL 
SEWER DISTRICTS. 
W70-03737 056 


POWERS UNDER CITY MANAGER CHARTER. 
W70-03749 06E 


MANAGEMENT OF INDUSTRIAL EFFLUENT DISPOSAL IN BRITAIN, 
W70-03877 05D 


BIODEGRADABILITY AND TREATABILITY OF COMBINED NYLON AND 
MUNICIPAL WASTES, 
W70-03926 05D 


ECONOMIC ANALYSIS IN WATER QUALITY MANAGEMENT, 
W70-04000 06B 


BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES SUMMARY REPORT, 
W70-04004 05E 


BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES VOLUME I — THE WASTE MANAGEMENT CONCEPT. 
W70-04005 05E 


BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES VOLUME II - CRITERIA FOR WASTE MANAGEMENT, 
W70-04006 O5E 


WASTE TREATMENT 
WASTEWATER RATES AND SERVICE CHARGES IN GREAT BRITAIN, 


W70-03875 06E 

PHYSICOCHEMICAL TREATMENT OF WASTEWATER, 

W70-03927 05D 
WASTEWATER 


DIPLOGASTERIPD AND RHABDITID NEMATODES IN A WASTEWATER 
TREATMENT PLANT, 
W70-03925 o5D 


WASTEWATER TREATMENT 
BIODEGRADABILITY AND TREATABILITY OF COMBINED NYLON AND 


MUNICIPAL WASTES, 
W#70-03926 05D 


WATER AGENCTES 
29 


WAT-WAT 


W70-03998 


SUBJECT INDEX 


THE ECONOMICS OF AGRICULTURAL WATER ee 
B 

WATER ALLOGATTON\ POLICY) 
WATFR DEVELOPMENT FUND. nen 


W70-03770 


WATFR ANMINTSTRATION — A SINGGESTED INSTITUTIONAL MODEL, 


w70-04910 
W70-04011 


w70-04012 


06R 


06E 


O6F 


WATER ANALYSIS 
COMPARTSON STUDTES OF WINKLER VS. OXYGEN SENSOR, 


W70-03876 


OSA 


WATER AND LAND RESOURCES 
ADMINISTRATIVE ARRANGEMENTS FOR WATER RESOURCES DEVELOPMENT 


IN MONTANA, 


w70-040404 


06E 


WATER CHEMISTRY 
'SALT-BISCUTTS! — A SPECTAL GROWTH STRUCTURE OF NACT, IN SALT 


SEDIMENTS 
W70-93671 


OF THE TUZ GOLU ("SALT LAKE'), TURKEY, 
02K 


THERMO-OSMOSTS THROUGH COMPACTED SATURATED CLAY MEMBRANES, 


W70-03859 


026 


REGIONAL VARTATTONS OF RIVER WATER COMPOSITION RESULTING 
FROM HALITE SOLUTION, MACKENZIF RIVER DRAINAGE BASIN, 


CANADA, 
W70-03860 


92K 


DIEL AND SFASONAIT. VARIATIONS IN PHYSTOCHEMICAL LIMNOLOGY, 
SPEED RTVER, ONTARTO, 


W70-03861 02K 
A WORKING MODEL FOR THE VARIATION IN STREAM WATER CHEMISTRY 
AT-THE HUBBARD BROOK. EXPFRIMENTAT, FOREST, NEW HAMPSHIRE, 
W70-03867 02K 
WATER CONSFRVATION 
WATPR CONSERVANCY DISTRICTS. 
W70-04029 93D 
W70-04030 03D 
W70-040 31 06E 
MISSOURT SOTL AND WATER CONSERVATION DISTRICTS LAW. 
W70-04041 03D 
WATER COST 
OPERATTON OF SFA WATER DISTILLATION PLANTS, 


W70-0 3657 


O3A 


WATER DEMAND 


THR WATER 
W70-93842 


STRATFGY FOR MICHTGAN WATER RESOURCES MANAGEMENT 


APPROACH, 
W70-03944 


SUPPLY SYSTEM UP TO A.D. 2001, 
06Cc 


A SYSTEMS 


06B 


WATER DESALTING 
ON SUBSIDIES TO SPEED THE RATE AT WRICH TECHNOLOGIES ARE 


DEVFLOPFD, 

W70-038 30 068 
WATER DISTRICTS 

WATFR SUPPLY DISTRICTS. 

W70-04022 06E 

WATER CONSERVANCY DISTRICTS. 

W70-04029 03D 

W70-040 30 03D 

W70-04031 06E 


MISSOURT SOTL AND WATER CONSERVATION DISTRICTS TAW. 


W70-040401 


WATER HAMMER 


03D 


WATER-HAMMER ATTENUATION WITH A TAPERED LINE, 


W7.0-037485 


O8R 


WATER HARVESTING 


LABORATORY TFSTS OF SPRAYABLF MATERIALS FOR RUNOFF 
TNDUCEMENT ON A LOFSSIAL SOTL, 


W70-03804 02 
RUNOFF TNDUCEMFNT IN ARID LANDS, 
W70-03809 O3B 
WATER LAW 
INSTITOTTONAL FACTORS AFFECTING LAND AND WATER DEVELOPMENT, 
LOWER RIO GRANTE VALLEY, TFXAS, 
W70-03865 O68 
FLORIDA'S LAKES (PROBLEMS IN A WATER PARADTSE), 
W70-040123 


WATER LEVEL 


O68 
FLUCTUATIONS 


OPCONTNG OF FRESH WATFR-SRA WATER INTERFACE BELOW PIHMPING 


WELIS, FTE 
W70-03677 


30 


LN STUDY, 
o4n 


A TEN-UNIT WATER LEVEL SENSING AND RECORDING SYSTEM, 
W70-03857 078B 


WATER LEVELS 
A TEN-UNIT WATER LEVEL SENSING AND RECORDING SYSTFM, 


W70-03857 078 


WATER MANAGEMENT (APPLIED) 
ON THE FLUCTUATION OF WATER RESOURCES, 


W70-03705 O2A 


STOCHASTIC ASPECTS OF RESERVOIR STORAGE, 
W70-03706 O2A 


MINERAL RIGHTS VERSUS WATER RIGHTS, 
W70-03735 06E 


WATER DEVELOPMENT FUND. 
w70-03770 06C 


MANAGEMENT OF INDUSTRIAL FFFLUENT DISPOSAL IN BRITAIN, 
W70-03877 05D 


EVALUATION OF EXCEEDANCE PROBABILITY OF FLOOD FOR FLOOD- 
PROTECTION WORKS IN RIVER, 
W70-03886 O4A 


WATERSHED DISTRICTS. 
W70-03917 04D 


THE USE OF REMOTE SENSING IN WATER RESOURCE MANAGEMENT, 
W70-03985 078 


WATER SUPPLY DISTRICTS. 
W70-04022 06E 


WATER MEASUREMENT 
AN EVALUATION OF THREE COEFFICIENTS AS A MEASURE OF 
UNIFORMITY OF WATER APPLICATION BY SPRINKLERS, 
W70-03803 03F 


WATER POLLUTION 
DIFFUSION AND ENTRAINMENT IN TWO-LAYER FLOW, 
W70-03728 08B 


CONSERVING RESOURCES AND MAINTAINING A QUALITY ENVIRONMENT, 
W70-03823 05B 


NITRATE CONTENT OF THE UPPER RIO GRANDE AS INFLUENCED BY 
NITROGEN FERTILIZATION OF ADJACENT IRRIGATED LANDS, 
w70-03849 05B 


THE FUTURE OF THE NORTH CAROLINA COASTAL AREA. 
W70-04032 05G 


WATER POLLUTION CONTROL 
PRIVATE SEWER SYSTEMS. 
W70-03736 05G 


USES OF MATHEMATICAL MODELS IN WATER QUALITY CONTROL 
STUDIES CHAPTER IV, 
W70-03934 O5B 


RUTROPHICATION CAUSES, CONSEQUENCES, CORRECTIVES. 
W70-03975 osc 


SEWERAGE — WATER WORKS. 
W70-04025 05G 


WATER POLLUTION EFFECTS 


A DISCUSSION OF NATURAL AND ABNORMAL DIATOM COMMUNITIES, 
W70-03966 osc 


THE RESPONSE OF NATURAL MICROBIAL POPULATIONS IN SEAWATER TO 


ORGANIC ENRICHMENT, 


W70-03967 osc 

ONONDAGA LAKE, NEW YORK--AN UNUSUAL ALGAL ENVIRONMENT, 
W70-03974 05c 
EUTROPHICATION CAUSES, CONSEQUENCES, CORRECTIVES. 


W70-03975 o5c 


FISH AND GAME (THE WILDLIFE AND FORESTRY LAW). 
W70-04026 O6E 


WATER POLLUTION SOURCES 
STATISTICAL EVALUATION OF SALINITY AND NITRATE CONTENT AND 
TRENDS BENEATH URBAN AND AGRICULTURAL AREA-FRESNO, 
CALIFORNIA, 
W70-03649 O5B 


EUTROPHICATTON CAUSRS, CONSEQUENCES, CORRECTIVES. 
w70-03975 osc 


WATER PURIFICATION 


THE WATER-RESOURCE COMMUNICATIONS GAP, 
W70-03841 06D 


WATER QUALITY 


USER TRIALS OF A SUBMERSIBLE WATER UALITY RECOR 
W70-03662 Osh pater 


COMMUNITIES OF OVER 1,000 POPULATION WITH WATER CONTAINING 


IN RXCESS OF 1,000 PPM OF TOTAL DISSOLVED so 
¥70-03664 ¥ wee 


laa ig RECONNATSSANCE OF SKULL VALLEY, TOOELE COUNTY, 
. 


W70-03811 02F 


eo = 


ee 


—— 


_eneee ee 


SUBJECT INDEX WAT-WAT 


A RATTFERY POWERED PROPORTIONAL STREAM WATER SAMPLER, 
W70-03856 O7B 


REGIONAL VARTATIONS OF RIVER WATER COMPOSITION RESULTING 
FROM HALITE SOLUTION, MACKENZIF RIVFR DRAINAGE BASIN, 
CANADA, 

W70-03860 02K 


DIEL AND SEASONAL VARIATIONS IN PHYSIOCHEMTCAL LIMNOLOGY, 
SPEED RTVFR, ONTARTO, 
W70-03861 02K 


A WORKING MONEL FOR THE VARIATION IN STREAM WATER CHEMISTRY 
AT THE HUPRBARD BROOK EXPFRIMENTAL FOREST, NEW HAMPSHIRE, 
W70-03867 02K 


AVAITABILITY OF GROUNDWATER TN WAYNE COUNTY, IOWA, 
W70-03879 02F 


RECLATMFD WASTPWATER FOR SANTFE RECREATIONAL LAKES, 
Ww70-13950 05D 


BIOSTIMULATION AND TOXICITY CRITERIA AND APPLICATIONS IN 
DESTGN--PRESENT PRACTICE AND FUTURE POSSTBILITIES, 
W70-03982 06B 


WATER RESOURCES MANAGEMENT AND PUBLIC POLICY. 
W70-03995 06B 


WATER QUALITY CONTROL 
USE OF MATHEMATTCAL MODELS IN WATER QUALITY CONTROL STUDIES 
CHAPTER III, 
¥W70-03933 05B 


EXAMTNATTON INTO THE FFFFCTIVENESS OF THE CONSTRUCTION GRANT 
PROGRAM FOR ABATING, CONTROLLING AND PREVENTING WATER 
POLLUTION. 

W70-03936 056 


WATER OUALTTY CRITERIA 
BIOSTIMULATION AND TOXICITY CRITERIA AND APPLICATIONS IN 
DESTGN--PRESENT PRACTICE AND FUTURE POSSIBILITIES, 
W70-03982 O6R 


WATER RESIDOATS 
PRODUCTION, CONSUMPTION, AND FXTERNALITIES, 
W70-03843 06B 


WATER RFSOURCE DEVFLOPMENT 
CONSERVING RESOURCES AND MATNTAINING A QUALITY ENVIRONMENT, 


¥W70-03823 O5B 

THE DYNAMIC PROGRAMMING APPROACH TO WATER-RESOURCES 
DRVELOPMENT, 

W79-03836 06R 


WATER RESOURCES MANAGEMENT AND PUBLIC POLICY. 
W70-0 3995 06B 


WATER FOR WESTFRN FEDERAT, IRRIGATION PROJECTS, 
W70-03996 03F 


WATFR RESOURCE DEVELOPMENT ITN CALIFORNIA THE COMPARATIVE 
EFFICIENCY OF LOCAL, STATE AND FEDERAL AGENCIES, 
W70-03997 O4A 


BENEFIT-COST ANALYSTS A CRITERION FOR SOCTAL INVESTMENT, 
W70-03999 06B 


WATER RESOURCES 
BIBLIOGRAPHY OF THE GROUNDWATER RESOURCES OF NEW YORK 
THROUGH 1967, 


W70-03659 02F 

GEOLOGY AND GROUNDWATFR RESOURCES OF OCEAN COUNTY, NEW 
JERSFY, 

#70-03670 02F 

COLOR PHOTOGRAPHS FOR WATER RESOURCES STUDIES, 

W70-93680 07B 

BIBLIOGRAPHY ON SOCIO-ECONOMIC ASPECTS OF WATER RESOURCFS, 
W70-03714 06R 

APPLICATIONS OF COLOR AERIAL PHOTOGRAPHY TO WATER RESOURCES 
STUDIFS, 

9#70-03869 078 


AVATLARTLITY OF GROUNDWATER TN WAYNE COUNTY, IOWA, 
W70-03879 02F 


THE USE OF REMOTE SENSING IN WATFR RESOURCE MANAGEMENT, 
W70-03985 07B 


WATFR RESOURCES BOARD. 
W70-04028 06E 


WATER RESOURCES DEVELOPMENT 
RELATIVE TMPORTANCE OF VARTABLFS TN WATER RESOURCES 


PLANNING, 
W70-03656 06B 


PUBLIC PARKS, FORFSTS AND RECREATION. 
W70-03746 03D 


WATER DEVELOPMFNT FUND. 
W70-03770 06C 


MISSOURT FEDFRAL WATER PROJECTS RECREATION FUND. 
w70-03771 06C 


INSTITUTTONAL FACTORS AFFECTING LAND AND WATER DEVELOPMENT, 
LOWER RIO GRANDE VALLEY, TEXAS, 
W70-03865 06B 


COST, PRECISION, AND VALUE RELATIONSHIPS OF DATA COLLECTION 
AND DESIGN ACTIVITIES IN WATER DEVELOPMENT PLANNING, 


W#70-03938 04B 

STRATEGY FOR MICHIGAN WATER RESOURCES MANAGEMENT aA SYSTEMS 
APPROACH, 

W70-03944 06B 

WATER ADMINISTRATION - A SUGGESTED INSTITUTIONAL MODEL, 
W#70-04010 06E 

W70-04011 06E 

w70-04012 06E 

WATER RESOURCES BOARD. 

W70-04028 068 

WATER CONSERVANCY DISTRICTS. 

W70-04029 03D 

W70-04030 03D 


NATIONAL RIVERS AND HARBORS CONGRESS SUPPORTS A 
COMPREHENSIVE WATER RESOURCES DEVELOPMENT PROGRAM, 
W70-04043 06E 


WATER REUSE 
PHYSICOCHEMICAL TREATMENT OF WASTEWATER, 
W70-03927 05D 


WATER RIGHTS 
INSTITUTIONAL FACTORS AFFECTING LAND AND WATER DEVELOPMENT, 
LOWER RIO GRANDE VALLEY, TFXAS, 
#70-03865 06B 


WATER SOFTENING 
DESIGN AND COST OF ION-EXCHANGE SOFTENING FOR A 50-SGD SEA- 
WATER EVAPORATION PLANT, 
W70-03945 O3A 


WATER SOURCES 
POBLIC HEALTH (MUNICIPAL WATER SUPPLY). 
W70-04036 03D 


WATER SPORTS 
TOWN OF PALM BEACH V CARTER (PROHIBITION OF SURFING WITHIN 
TOWN LIMITS FOUND CONSTITUTIONAL). 
W#70-03764 06E 


WATER STRUCTURE 
FORMATION AND GEOLOGICAL ROLE OF GROUNDWATERS, 
W70-03679 02F 


WATER SUPPLY 
COMMUNITIES OF OVER 1,000 POPULATION WITH WATER CONTAINING 
IN EXCESS OF 1,000 PPM OF TOTAL DISSOLVED SOLIDS, 
W70-03664 o7c 


RESEARCH AND DEVELOPMENT ON LOW PRESSURE REVERSE OSMOSIS 
MEMBRANES AND DESIGN OF A SMALL UNIT FOR BRACKISH WATER, 
W70-03667 O3A 


HEALTH AND SAFETY (PUBLIC WATER SUPPLY AND SEWER SYSTEM). 
W70-03780 056 


THE WATER SUPPLY SYSTEM UP TO A.D. 2001, 
W70-03842 06C 


WATER FOR WESTERN FEDERAL IRRIGATION PROJECTS, 
w70-03996 03F 


WATER SUPPLY DISTRICTS. 
W70-04022 06E 


PUBLIC HEALTH (MUNICIPAL WATER SUPPLY). 
W70-04036 03D 


WATER SYSTEMS 
SEWERS AND WATERWORKS. 
W70-03748 056 


WATER TEMPERATURE 
SOME EFFECTS OF SHADE COVER ON STREAM TEMPERATURE IN 


SOUTHEAST ALASKA, 
W70-03819 056 


WATER TRACING 
WATER TRACING IN THE HYDROLOGIC CYCLE, 
w70-03900 O2A 


WATER TRANSFER 
INFILTRATION, REDISTRIBUTION, AND SUBSEQUENT EVAPORATION OF 
WATER FROM SOIL AS AFFECTED BY WETTING RATE AND HYSTERESIS, 
W70-03852 026 


WATER VAPOR 
DIFFUSIOPHORETIC AND THERMOPHORETIC EFFECTS ON PARTICULATE 


MATTER NEAR CONDENSING AND EVAPORATING WATER SURFACES, 
w70-03691 02B 


THE USE OF RADIOACTIVE TRACER GASES TO STUDY THE RATE OF 
EXCHANGE OF WATER VAPOR BETWEEN AIR AND NATURAL SURFACES, 
W70-03695 02c 


VAPOR LOSSES THROUGH SOIL MULCH AT DIFFERENT WIND 
VELOCITIES, 


31 


WAT-YFA 
W70-03808 026 


WATRR VAPOR DIFFUSTON 
DIPFUSTOPHORFTIC AND THERMOPHORFTIC FFPECTS ON PARTICULATE 
MATTFR NEAR CONDENSTNG AND EVAPORATING WATER SURFACES, 


W70-03691 028 


WATER WORKS 
SEWFRS AND WATERWORKS. 
W70-03748 056 


HEALTH AND SAFETY (PUBLIC WATFR SUPPLY AND SEWER SYSTEM) ~ 
w70-03780 056 


WATE RCODRSES (IT EGAL) 
FLORIDA'S LAKES (NAVIGABTLITY AND PUBLTC RIGHTS), 


W70-04914 O6E 

BOUNDARIES FY WATERCOURSES. 

W70-04039 N6R 
WATERPROOFING 


LABORATORY TESTS OF SPRAYABLF MATERIALS FOR RUNOFF 
INDUCFMENT ON A LOESSIAL SOIL, 
W70-03A04 O2E 


WATFRSAFD MANAGEMENT 
WATERSHED DISTRICTS. 
W70-03772 O4D 


SEDIMENT YIFLDS FROM THE CENTRAL COLORADO SNOW ZONE, 
W70-03821 23 


WATERSRED DISTRICTS. 
W70-03917 04D 


WATFRSHED PLANNING 
THR WATERSHED AS AN ENTITY FOR PLANNING, 
W70-03987 O6R 


WATERSHEDS 
SECTION IT, INTRODUCTION SFCTION TI, DETERMTNATION OF DESIGN 
DISCHARGE SFCTION IX, APPENDIX. 
W70-03815 OBA 


THF WATERSHED AS AN ENTITY FOR PLANNING, 
W70-03987 06B 


COMMENT ON, "THE WATERSHED AS AN ENTITY FOR PLANNTNG!, 
W70-03988 06B 


COMMENT ON, "MESHING WATERSHED DEVFLOPMENT WITH RIVER BASIN 
DEVELOPMENT’, 
W70-03989 06B 


WATER-YTFLD IMPROVEMENT 
SEDIMFNT YTELDS FROM THE CFENTRAL COLORADO SNOW ZONF, 


W70-93821 2I 

WAVES (WATER) 
COMPUTER STUDIES OF FINITF-AMPLITUDE WATER WAVES, 
W70-04909 o7¢ 

WEATHFR 


32 


SUBJECT INDEX 


WEATHER AND DIURNAL FROZEN SOIL STRUCTURE AT 
CHARLOTTESVILLE, VIRGINIA, 
W70-03863 02c 


WEATHER MODIFICATION 
SHAPING THE LAW OF WEATHER CONTROL, 
W70-03719 068 


A METHOD FOR STATISTICAL EVALUATION OF WEATHER MODIFICATION 
AT THE RIVER FLOW CONTROL LEVEL, 
W70-03848 038 


WELFARE ECONOMICS 
PRODUCTION, CONSUMPTION, AND EXTERNALITIES, 


W70-03843 06B 
WELLS 
SELECTED ANALYTICAL METHODS FOR WELL AND AQUIFER EVALUATION, 
W70-03943 O4B 
WETTABILITY 
WETTING AGENT TESTS. 
W70-03812 03D 
WETTING 
LIGHT WATFR AND PROTEIN FOAM. 
¥70-03813 03D 


WETTING AGENTS 
WETTING AGENT TESTS. 
W70-03812 03D 


WILDLIFE CONSERVATION 
FISH AND GAME (ENFORCEMENT OF GAME AND FISH LAWS). 
W70-03778 06E 


WIND VELOCITY 
VAPOR LOSSES THROUGH SOIL MULCH AT DIFFERENT WIND 
VELOCITIES, 
W70-03808 02G 


WISCONSIN 
EFFECTS OF FLOOD PROTECTION ON LAND USE IN THE COON CREEK, 
WISCONSIN, WATERSHED, 


W70-03654 O4A 
PARTITION WHEN LAND BOUNDED BY WATER. 
W70-03786 OSA 
WISCONSIN FLOOD CONTROL AGENCIES. 
W70-03789 OA 
WISCONSIN FLOOD CONTROL. 
W70-03802 O4A 
SOIL AND WATER CONSERVATION DISTRICTS. 
W70-03918 04D 
DRAINS, DRAINAGE PROCEEDINGS, AND DRAINAGE DISTRICTS. 
W70-03920 OA 
YEASTS 
ECOLOGY OF YEASTS FROM LAKE CHAMPLAIN, 
W70-03962 OSA 


AUTHOR 


AALDERS, J. He M. = 
MECHANICS OF THE MOVEMENT OF MOTSTURE AND CHEMICAL 
SUBSTANCES IN SOILS, 
W70-03881 026 


ACHARYA, C. L. 
VAPOR LOSSES THROUGH SOIL MULCH AT DIFFERENT WINE 
VELOCITIES, 
W70-03808 026 


ADRTAN, DONALD DFAN 
INFILTRATION TNDUCEN SOIL INSTABILITIES, 
W70-03648 026 


AHEFARN, D. G. 
ECOLOGY OF YFASTS FROM LAKE CHAMPLAIN, 
W70-03962 O5a 


ALLTSON, STEPHEN V. 
COST, PRECISION, AND VALUE RELATIONSHIPS OF DATA COLLECTION 


AND DESIGN ACTIVITIES IN WATFR DEVELOPMENT PLANNING, 
W70-03938 O4B 


AMBERG, H. R. 
PERMENTATION OF SPENT SULFITE LIQUOR FOR THE PRODUCTION OF 
VOLATILE ACIDS, 
W70-03921 05D 


ANDERSON, HENRY R. 
GEOLOGY AND GROUNDWATER RESOURCES OF OCEAN COUNTY, NEW 
JERSRFY, 
W70-03670 02P 


ANDERSON, W. D. 
FUNCTIONS FOR COTTON (GOSSYPIUM HIRSUTUM L.) PRODUCTION FROM 
IRRIGATION AND NTTROGEN FERTILIZATION VARIABLES II. YIELD 
COMPONENTS AND QUALTTY CHARACTERISTICS, 
W70-03805 02T 


ANWAR, HARIB 0. 
BFRHAVIOR OF BUOYANT JFT IN CATM FLUID, 
W70-03724 O8B 


APPEL, CHARLES A. 
GEOLOGY AND GROUNDWATFR RFSOURCES OF OCEAN COUNTY, NEW 
JERSEY, 
¥70-03670 02F 


ARMSTRONG, RICHARD 
C-14 UPTAKE AS A SENSITIVE MEASURE OF THE GROWTH OF ALGAL 
CULTURES, 
W70-03983 05c 


ASKEW, A. J. 
USE OF THE CRITICAL PERIOD TN RESERVOIR ANALYSIS, 
#70-03655 OUA 


ASPITARTE, T. R. 
FERMENTATION OF SPENT SULFITE LIQUOR FOR THE PRODUCTION OF 


VOLATILE ACIDS, 


W70-03921 05D 
ASSOR, A. 

FRACTURE OF LAKF AND SEA ICE, 

W70-03651 02c 


AYRFS, R. V. 
PRODUCTION, CONSUMPTION, AND FXTERNALITIES, 


W70-03843 068 


AZAD, He. Se. 
A METHOD FOR PREDICTING THE EFFECTS OF LIGHT INTENSITY ON 
ALGAL GROWTH AND PHOSPHOROUS ASSIMILATION, 
W70-03923 o5c 


BACK, WILLIAM 
RADIOCARBON DETERMINATIONS APPLIFD TO GROUNDWATER HYDROLOGY, 


W70-03890 02F 
BATER, W. 
RELATTONSHTPS RETWEEN SOIL MOISTURE ACTUAL AND POTENTIAL 
FEVAPOTRANSPTRATION, 
W70-03885 02D 


BAIN, JOF S. 
WATER RESOURCF DEVELOPMENT IN CALIFORNIA THE COMPARATIVE 


EFFICIENCY OF LOCAL, STATE AND FEDERAL AGENCIES, 
W70-03997 O4A 


BAKELS, C. C. 
AVATLABILITY OF MUD PHOSPHATES FOR THE GROWTH OF ALGAE, 


W70-93955 o5c 
BALL, V. 

SHAPTNG THE LAW OF WEATHER CONTROL, 

W70-03719 06E 


BANKER, R. F. 
COMMUNITTES OF OVER 1,000 POPULATION WITH WATER CONTAINING 


IN EXCESS OF 1,000 PPM OF TOTAL DISSOLVED SOLTDS, 
W70-03664 07C 


BARRY, P. J- 
THR USE OF RADIOACTIVE TRACER GASES TO STUDY THE RATE OF 


EXCHANGE OF WATER VAPOR BETWEEN ATR AND NATURAL SURFACES, 
W70-03695 02c 


INDEX 


BASSETT, LOWELL 
RETURNS TO SCALE AND COST CURVES, 
W70-03844 06C 


BAZER, G. T. 
DIPLOGASTERID AND RHABDITID NEMATODES IN A WASTEWATER 
TREATMENT PLANT, 
W70-03925 05D 


BENFORD, HARRY 
INVESTMENT RETURNS BEFORE AND AFTER TAX, 
¥70-03827 06B 


BERWIER, J. 
THE BAYES METHODS OF STATISTICAL HYDROLOGY (FRENCH), 
W70-03906 O2A 


BHAGAT, SURINDER K. 
TRACE ELEMENT MEASUREMENTS IN THE AQUATIC ENVIRONMENT, 
Ww70-03981 ' 02H 


BIERLY, EUGENE W. 
THE APPLICATION OF ISOTOPES TO SOME PROBLEMS IN ATMOSPHERIC 
SCIENCES, 
W70-03690 02B 


BISHOP, A. W. 
PORE PRESSURE MEASUREMENTS IN THE FIELD AND IN THE 
LABORATORY, PART I AND PART II, 
W70-03797 08D 


BLANDFORD, ROBERT 
NOTES ON THE THEORY OF THE THERMOCLINE, 


W70-03726 02L 
BLENCH, T. 

MOBILF-BED FLUVIOLOGY, 

W70-03669 02d 


BLOOM, R., JR. 
PHYSICOCHEMICAL TREATMENT OF WASTEWATER, 
W70-03927 05D 


BORCHARDT, J. A. 
A METHOD FOR PREDICTING THE EFFECTS OF LIGHT INTENSITY ON 
ALGAL GROWTH AND PHOSPHOROUS ASSIMILATION, 
W70-03923 osc 


DIALYSIS SEPARATION OF SEWAGE SLUDGE DIGESTION, 
w70-03929 05D 


BORMANN, F. H. 
A WORKING MODEL FOR THE VARIATION IN STREAM WATER CHEMISTRY 
AT THE HUBBARD BROOK EXPERIMENTAL FOREST, NEW HAMPSHIRE, 
W70-03867 02K 


BOWER, B. T. 
RELATIVE IMPORTANCE OF VARIABLES IN WATER RESOURCES 
PLANNING, 
W70-03656 06B 


BOWFR, C. A. 
ROOTZONE SALT PROFILES AND ALFALFA GROWTH AS INFLUENCED BY 
IRRIGATION WATER SALINITY AND LEACHING FRACTION, 
W70-03807 026 


NITRATE CONTENT OF THE UPPER RIO GRANDE AS INFLUENCED BY 
NITROGEN FERTILIZATION OF ADJACENT IRRIGATED LANDS, 
W70-03849 05B 


BOZINOVIC, MIODRAG 
STATISTICAL CONSIDERATION IN RIVER MORPHOLOGY, 
w70-03708 02E 


BRESLER, E. 
NUMERICAL METHOD FOR ESTIMATING SIMULATANEOUS FLOW OF WATER 
AND SALT IN UNSATURATED SOILS, 
w70-03851 026 


INFILTRATION, REDISTRIBUTION, AND SUBSEQUENT EVAPORATION OF 
WATER FROM SOIL AS AFFECTED BY WETTING RATE AND HYSTERESIS, 
W70-03852 026 


BREZINA, E. Re 
THERMAL DISCHARGE AND WATER QUALITY IW A 1,500-ACRE 
RESERVOIR, 
wW70-038645 05c 


BRITT, CLARENCE S. 
CONSERVING RESOURCES AND MAINTAINING A QUALITY ENVIRONMENT, 
W70-03823 05B 


BROCK, THOMAS D. 
BACTERIAL GROWTH RATE IN THE SEA DIRECT ANALYSIS BY 
THYMIDINE AUTORADIOGRAPHY, 
W70-03968 os5c 


BROOKS, R. He 
SINILITUDE FOR PARTIALLY SATURATED FLOW SYSTEMS, 
W70-03883 026 


BROWN, GARDNER 
THE ECONOMICS OF AGRICULTURAL WATER USE, 
W70-03998 06B 


BRUK, STEVAN 
STATISTICAL CONSIDERATION IN RIVER MORPHOLOGY, 


33 


AUTHOR INDEX 


BRU-DTL 
W70-03708 DZ 


RBROTSAFRT, WILFRIED 
STOCHASTIC ASPECTS OF LAKE ONTARIO FVAPORATION, 


W70-03872 92D 


RBURAS, NATHAN 
THR DYNAMIC PROGRAMMING APPROACH TO WATER-RESOURCES 
DEVELOPMENT, 
W70-03836 O6R 


BURNS, CAROLYN W. 
RELATION BETWEFN FILTFRING RATF, TEMPERATURE, AND BODY SIZE 
IN FOUR SPECIES OF DAPHNIA, 
W70-03957 05c 


BUTSCH, RICHARD J. 
RFSERVOTR SYSTEM DFSIGN OPTTMIZATION, 
W70-03941 OUA 


CAGLE, J. We 
AVATLABTLITY OF GROUNDWATER IN WAYNE COUNTY, TOWA, 
w70-03879 02F 


CAMPBELL, ROBERT S. 
THERMAT DISCHARGE AND WATER OUALTTY IN A 1,500-ACRF 
RESFRVOTR, = 
W70-03845 05C 


CANDELA, RASIL 
LARGE VOLUME - LONG DISTANCF FRESH WATER TRANSFERRAL AS AN 
ALTERNATE TO DESALTNATTON, 
W70-03810 06D 


CARNFY, J. C. 
BULK TRANSPORT OF WASTE SLURRTES TO INLAND AND OCEAN 
DISPOSAL STTFS SUMMARY REPORT, 
W70-049004 O5E 


CARPENTER, WILLIAM L. 
TEMPERATURE RFLATIONSHIP IN AEROBIC TREATMENT AND DISPOSAT. 
OF PULP AND PAPER WASTES, 
W70-03720 o5D 


CARROLL, T. Ee 
BIBLIOGRAPHY ON SOCTO-RCONOMIC ASPECTS OF WATER RESOURCES, 
W70-03714 068 


CARSTENS, T. 
DIFFUSION AND FNTRAINMENT IN TWO-LAYER FLOW, 
W70-03728 08B 


CASAGRANDE, L. 
ON THE EFFECTIVENFSS OF SAND DRAINS, 
W70-03784 08D 


CHAN, EF. C. S. 
DISTRIBUTION, CHARACTERIZATION, AND NUTRITION OF MARINE 
MICROORGANISMS FROM THE ALGAF POLYSIPHONIA LANOSA AND 
ASCOPHYLLUM NODOSUM, 
W70-03952 05c 


CHAN, ROBFRT K. C. 
COMPUTER STUDTES OF FINITE-AMPLITUDE WATER WAVES, 
W70-04009 07Cc 


CHASE, F. Be 


CATALOG OF INFORMATTON ON WATER DATA, RDITION 1968 - INDEX 
TO GROUNDWATER STATIONS, 
W70-0 3658 02F 


CATALOG OF INFORMATION ON WATPR DATA, EDITION 1968 - INDEX 
TO ARFAT INVFSTTGATIONS AND MTSCFLLANEOUS ACTIVITIES, 
W70-0 3663 025 


CHENOUARD, LYDIF 


GAMMA-RAY SPFCTROSCOPY AS A TOOL FOR A RAPID INVESTIGATION 
OF DETRITIC CORES, 
W70-03650 078 


CHESTER, R. 


THR INFRA-RFED DFTERMINATION OF QUARTZ IN SEDIMENTS AND 
SEDIMENTARY ROCKS, 


W70-03678 07B 


CLINE, J. N. 


EVAPORATIVE COOLING OF HRATED IRRIGATION WATER BY SPRINKLER 
APPLICATION, 


W70-03718 05D 


CLYDE, EDWARD W. 
MINFRAL RIGHTS VERSUS WATER RIGHTS, 
W70-03735 O6F 


COCKFLL, G. J. 


A MOSATC TECHNIQUE FOR GENERATING THE DAILY PATTERN WITHIN A 
SYNTHETIC FILOW SROUFNCF, 
W70-03704 O2A 


COFFFY, C. T. 


APPLICATION OF PORF PRESSURF MEASUREMENTS TO SHEAR STRENGTH 
OF COHFSIVF SOILS, 
W70-03788 O7B 


COLEMAN, NETL L. 
UNIFICATION OF DATA ON SEDIMENT TRANSPORT IN FLUMES BY 
SIMILITODR PRINCIPLES, 
W70-03874 023 


COLE, J. A. 
A MOSAIC TECHNIQUE POR GENFRATING THR DAILY PATTERN WITHIN A 


34 


SYNTHETIC FLOW SEQUENCE, 
W70-03704 O2A 


CONLEY, WALTER R. 
TUBE CLARIFICATION PROCESS, OPERATING EXPERIENCES, 


W70-03911 05D 


COOK, W. L. 
ECOLOGY OF YEASTS FROM LAKE CHAMPLAIN, 
W70-03962 OSA 


COOPER, LEON 
AN EXTENSION OF THE GENERALIZED WEBER PROBLEM, 


W70-03840 O6A 


CORCORAN, E. F. 
SURFACE SLICKS AS CONCENTRATORS OF PESTICIDES IN THE MARINE 
ENVIRONMENT, 
W70-03953 OSA 


CORFY, A. T. 
SIMILITUDE FOR PARTIALLY SATURATED FLOW SYSTEMS, 
W70-03883 026 


COREY, G. L. 
SIMILITUDE FOR PARTIALLY SATURATED FLOW SYSTESS, 
W70-03883 02G 


CORMACK, J. F. 
FERMENTATION OF SPENT SULFITE LIQUOR FOR THE PRODUCTION OF 
VOLATILE ACIDS, 
W70-03921 05D 


CRAINE, LYLE E. 
COMMENT ON, ‘MESHING WATERSHED DEVELOPMENT WITH RIVER BASIN 
DEVELOPMENT’, 
w70-03989 06B 


CRUTCHFIELD, JAMES A. 
ECONOMIC ANALYSIS IN WATER QUALITY MANAGEMENT, 
W70-04000 06B 


CULP, GORDON L. 
TUBE CLARIFICATION PROCESS, OPERATING EXPERIENCES, 
w70-03911 05D 


CURTIS, W. F. 
CATALOG OF INFORMATION ON WATER DATA, EDITION 1968 — INDEX 
TO AREAL INVESTIGATIONS AND MISCELLANEOUS ACTIVITIES, 
W70-03663 02E 


CUSENS, A. R. 
DISTRIBUTION OF CONCENTRATED LOADS CN ORTHOTROPIC BRIDGE 
DECKS, 
W70-0 3798 O8A 


CZEPA, OTTO 
ADAPTIVE FILTERS FOR TREND EXTRAPOLATION OF RUNOFF RECORDS, 
W70-03710 o7c 


DAGON, RONALD 
LARGE VOLUME — LONG DISTANCE FRESH WATER TRANSFERRAL AS AN 
ALTERNATE TO DESALINATION, 
W70-03810 06D 


DAVIDSON, J. M. 


FIELD MEASUREMENT AND USE OF SOIL-WATER PROPERTIES, 
W70-03675 026 


DAVIS, ERNST M. 


ANIONIC AND NONIONIC SURFACTANT SORPTION AND DEGRADATION BY 
ALGAE CULTURES, 
W70-03928 05D 


DAY, JOHN C. 


AN ACTIVITY ANALYSIS OF NON-STRUCTURAL PLAIN MANAGEMENT 
ALTERNATIVES CHAPTER IV, 
¥70-04003 O6PF 


DEININGER, ROLF A. 
ESTIMATION OF THE PARAMETERS OF GUMBEL"S THIRD ASYMPTOTIC 
DISTRIBUTION BY DIFFERENT METHODS, 


W70-03674 o7c 

DERR, Be D. 
SOTL FACTORS INFLUENCING PERCOLATION TEST PERFORMANCE, 
W70-03850 026 


DICKENS, W. L. 


FUNCTIONS FOR COTTON (GOSSYPIUM HIRSUTUM L.) PRODUCTION FROM 
IRRIGATION AND NITROGEN FERTILIZATION VARIABLES It. YIELD 
COMPONENTS AND QUALITY CHARACTERISTICS, 

W70-03805 021 


FUNCTIONS FOR COTTON (GOSSYPIUM HIRSUTUM L.) PRODUCTION FROM 
IRRIGATION AND NITROGEN FERTILIZATION VARIABLES I. YIELD 
AND EVAPOTRANSPIRATION, 

W70-0 3806 02I 


DICKINSON, W. T. 


AN ERROR MODEL FOR A SINGLE DISCHARGE MEASUREMENT, 
W70-03700 02E 


ERRORS IN DISCHARGE ESTIMATES ON MOUNTAIN STREAMS, 
W70-03889 O2A 


DILLON, WILLTAM P. 


SUBNERGENCE EFFECTS ON A RHODE ISLAND BARRIER AND LAGOO 
INFERENCES ON MIGRATION OF BARRIERS, lg 
W70-03847 O2L 


er 


AUTHOR INDEX 


DIRKSEN, C. 


THRRMO-OSMOSTS THROUGH COMPACTED SATURATED CLAY MEMBRANES, 
W70-03259 02G 


DOLE, HOLLIS M. 
OCEAN MINERALS-AND THE LAW, 
W70-03822 O6F 


DONALDSON, JOHN R. 
THE CLASSIFICATTON OF LAKES, 
W70-03984 024 


DONFY, LLOYD D. 


COPING WITH UNCFERTATNTY IN THR MAKE OR BUY DECISION, 
W70-03826 068 


DORCHESTER, J. BE. C. 
THE EFFECT OF DIETARY FAT ON THE HEAT TOLERANCE OF GOLDFISH 
(CARASSTOS AURATUS), 
W70-03723 05¢c 


DORFMAN, ROBFRT 
OPFRATIONS RESEARCH, 
W70-03992 06A 


DORRIS, TROY C. 
CARBON SOURCES IN ALGAL POPNLATIONS AND ALGAL COMMUNITY 
STROCTURE, 
W70-04001 O5B 


DOWNER, RICHARD N. 
APPLICATION OF RUNS TO RYDROLOGIC DROUGHTS, 
W70-03909 92E 


DOYFL, W. We 
CATALOG OF INFORMATION ON WATER DATA, EDITION 1968 - INDEX 
TO GROUNDWATER STATIONS, 
wW70-0 3658 02P 


CATALOG OF INFORMATTON ON WATER DATA, FDITION 1968 — INDEX 
TO AREAL TNVFSTIGATIONS AND MYISCFELLANROUS ACTIVITIES, 
W70-03663 02E 


DREIFR, A. F. 
YIELD-PROTEIN RELATIONSHIPS IN WHEAT GRAIN, AS AFFECTED BY 
NITROGFN AND WATER, 
W70-03800 026 


DUCKSTFEIN, LUCIFN 
POINT RAINFALL FREOURNCIES ITN CONVECTIVE STORMS, 
W70-03673 02B 


DUGNALR, RICHARD C. 
NTTROGEN METABOLISM IN LAKES. TI. MEASURFMFNT OF NITROGEN 
FIXATION WITH N-15, 
¥70-03970 02H 


DUGDALE, VERA A. 
NITROGEN METABOLISM IN LAKES. I. MEASUREMENT OF NITROGEN 
FIXATTON WITH N-15, 
#70-03970 02H 


DUKLER, A. E. 
DEVELOPMENT OF MATHEMATICAL MODEL AND COMPUTER PROGRAM FOR 
OPTIMIZATION OF VERTICAL TURE EVAPORATOR SALINE WATER 
PLANTS, 
W70-03665 O3A 


DURYEA, R. D. 
BIRBLTOGRAPHY OF THR GROUNDWATER RESOURCES OF NEW YORK 


THROUGH 1967, 
W70-03659 02F 


DYCK, SIEGFRIFD 
APPT.ICATTONS OF MONTE CARLO METHOD TO RESERVOIR DESTGN, 


W70-03713 O2A 


FAGLESON, P. S. 
A MODEL FOR GENERATING SYNTHETIC SEQUENCES OF SHORT-TIMNE- 


INTERVAL RATNFALL DEPTHS, 
W70-03703 02B 


EDMUNDSON, ELDON, JR. 
MARINE RADIOFCOLOGY, 
W70-03956 05C 


FISELSTEIN, LFO Me. 
A PRINCIPAL COMPONENT ANALYSIS OF SURFACE RUNOFF DATA FROM A 


NEW ZEALAND ALPINE WATERSHED, 
W70-03998 02E 


ELDER, REX A. 
ULTRA-LOW VELOCITY MEASUREMENT IN A STRATIFIED RESERVOIR BY 


ISOTOPIC CURRFNT METER, 
W70-03697 02H 


ELRICK, D. FE. 
MFCHANICS OF THE MOVEMENT OF MOISTURE AND CHEMICAL 


SUBSTANCES IW SOTLS, 
W70-038R1 026 


FNCARNACION, JOSE 
ON INDEPENDENCE POSTULATES CONCERNING CHOTCE, 


W70-0 3832 06B 


BRIKSSON, FRIK 
THE ATMOSPHERIC TRANSPORT OF TRITIUM, 
W70-03692 02B 


LARGE-SCALE UTILIZATION OF TRITIUM IN HYDROLOGIC STUDIES, 
W70-03894 O2A 


DIR-GLE 


EVANS, ROBERT B. 


THERMO-ECONOMICS OF SALINE WATER CONVERSION, 
W70-03935 O3A 


EVANS, ROBERT H. 
OPERATION OF SEA WATER DISTILLATION PLANTS, 
W70-03657 O3A 


PERBER, ROBERT 
RESEARCH ON HOUSEHOLD BEHAVIOR, 
W70-03994 06B 


FILBY, ROYSTON H. 
TRACE ELEMENT MEASUREMENTS IN THE AQUATIC ENVIRONMENT, 
W70-03981 02H 


FISHER, D. We 
A WORKING MODEL FOR THE VARIATION IN STREAM WATER CHEMISTRY 
AT THE HUBBARD BROOK EXPERIMENTAL FOREST, NEW HAMPSHIRE, 
W70-03867 02K 


FLETCHER, LEHMAN B. 
A GENERALIZATION OF THE CES PRODUCTION FUNCTION, 
W70-03829 O6A 


FOGEL, MARTIN M. 
POINT RAINFALL FREQUENCIES IN CONVECTIVE STORMS, 


W70-03673 02B 

FOSS, B. 
A COST MODEL FOR COASTAL SHIPPING, A NORWEGIAN EXAMPLE, 
W70-03834 06B 


FOSTER, WILLIAM S. 
THE WATER-RESOURCE COMMUNICATIONS GAP, 
W#70-03841 06D 


FOYN, ERNST 
REMOVAL OF SEWAGE NUTRIENTS BY ELECTROLYTIC TREATMENT, 
W70-03972 05D 


FREDRIKSEN, Re. Le 
A BATTERY POWERED PROPORTIONAL STREAM WATER SAMPLER, 
W70-03856 078 


FREY, DAVID G. ’ 
EVIDENCE FOR EUTROPHICATION FROM REMAINS OF ORGANISMS IN 
SEDIMENTS, 
W70-03977 02H 


FRIEDMAN, IRVING 
APPLICATION OF DEUTERIUM ANALYSES TO THE HYDROLOGY OF THE 
LAKES OF THE GRAND COULEE, WASHINGTON, 
W70-0 3696 02K 


FRY, F. E. Je 
THE RELATION OF TEMPERATURE TO OXYGEN CONSUMPTION IN THE 


GOLDFISH, 

w70-03722 05c 

SOME POSSIBLE PHYSIOLOGICAL STRESSES INDUCED BY 
EUTROPHICATION, 

w70-03976 osc 


FUNK, WILLIAM H. 
TRACE ELEMENT MEASUREMENTS IN THE AQUATIC ENVIRONMENT, 
w70-03981 02H 


GAHLER, ARNOLD R. 
SEDIMENT-WATER NUTRIENT INTERCHANGE, 
W70-03980 02H 


GARDNER, ROBIN P. 
MINIMIZING NUCLEAR SOIL DENSITY AND MOISTURE CONTENT GAGE 
ERRORS, 
W70-03787 07B 


GAUFIN, ARDEN R. 
FACTORS INFLUENCING ALGAL PRODUCTIVITY IN DEER CREEK 


RESERVOIR, UTAH, 
W70-03986 02H 


GAVER, DONALD P. 
DETERMINATION OF OPTIMAL FLOOD PROTECTION LEVELS WITH SMALL 
EXCEEDANCE PROBABILITIES, 
W70-03653 O6A 


GFLLER, I. T. 
THE ROLE OF PHOSPHATE-SOLUBLE BACTERIA IN THE ASSIMILATION 
OF ROCK PHOSPHATE PHOSPHORUS UNDER CONDITIONS OF 
MONOBACTERIAL CULTURE (IN RUSSIAN), 
w70-03960 05c 


GELLMAN, ISAIAH 
TEMPERATURE RELATIONSHIP IN AEROBIC TREATMENT AND DISPOSAL 


OF PULP AND PAPER WASTES, 
Ww70-03720 05D 


GIBBS, H. J. 
APPLICATION OF PORE PRESSURE MEASUREMENTS TO SHEAR STRENGTH 


OF COHESIVE SOILS, 
wW70-03788 078 


GILMOUR, B. A. 
BIBLIOGRAPHY ON SOCIO-ECONOMIC ASPECTS OF WATER RESOURCES, 


W70-03714 06B 


GLENN, A. R. 
BIBLIOGRAPHY ON SOCIO-ECONOMIC ASPECTS OF WATER RESOURCES, 


w70-03714 06B 
35 


GI.O-HUA AUTHOR INDEX 


GLOYNA, EARNEST F. 
ANIONIC AND NONTONIC SURFACTANT SORPTION AND DEGRADATION BY 
ALGAE COLTURFS; 


W70-03928 05D 

GOFLL, A. 
DISTRIBUTION OF CHLORTDES IN AN IRRIGATED CITRUS ORCHARD, 
w70-03799 03c 


GOERTNG, JOHN J. 
NITROGEN MFETAROLTSM TN LAKES. I. MEASUREMENT OF NITROGEN 
FIXATION WITH N-15, 
W70-03970 02H 


GOLDMAN, CHARLES R. 
C-14 UPTAKR AS A SENSITIVE MEASURE OF THE GROWTH OF ALGAL 
CULTURES, 
W70-03983 05c 


GOLDSMITH, PHILLIP 
DIFFUSIOPHORETIC AND THERMOPHORETIC EFFECTS ON PARTTCULATE 
MATTER NFAR CONDENSING AND EVAPORATING WATER SURFACES, 
W70-03691 02B 


GOLTERMAN, H. L. 
AVAILABILTTY OF MUD PHOSPHATES FOR THE GROWTH OF ALGAR, 
W70-03955 05c 


GOODMAN, ALVIN 
USE OF MATHEMATICAL MODELS IN WATER QUALITY CONTROL STUDIES 
CHAPTFR TII, 
W70-03933 05B 


USES OF MATHEMATICAL MODELS IN WATER QUALITY CONTROL 
STUDTES CHAPTER IV, 
W70-03934 O58 


GORDON, JEROMF B. 
SOCIOECONOMIC STATUS A RF-FEXAMINATION OF ITS DIMENSIONS, 
W70-03837 O6R 


GRACE, R. A. 
A MODEL FOR GENFRATTNG SYNTHETIC SEQUENCES OF SHORT-TIME- 
INTERVAL RAINFALL DEPTHS, 
W70-03703 02B 


GRAF, W. 
THE MYXOBACTERTA TYPE QUOTIENT AS AN INDICATOR OF 
FUTROPHICATION FOR SURFACE WATERS (IN GERMAN), 
W70-03963 02h 


GRAY, DON ™. 
THE FFFECT OF SOIL MOISTURE ON INFILTRATION AS RFLATED TO 
RUNOFF AND RECHARGE, 
W70-03884 02G 


GRFEN, G. E. 
PORE PRESSURF MEASUREMENTS IN THE FIELD AND IN THE 
LARORATORY, PART J AND PART TTI, 
W70-03797 oan 


GREEN, R. Ne 
THE INFRA-RED DETERMINATION OF QUARTZ IN SEDIMENTS AND 
SENTMENTARY ROCKS, 
W70-03678 O78 


GREMILLION, J. 
THE TIDELANDS CONTROVERSY AND LOUISIANA'S EXPERIENCE IN THE 
DISPUTF, 
W70-03688 06E 


GRIMES, DONALD W. 
FUNCTIONS FOR COTTON (GOSSYPTUM HIRSUTUM L.) PRODUCTION FROM 
IRRIGATTON AND NITROGEN FERTILIZATION VARTABLES II. YIELD 
COMPONENTS AND QUALTTY CHARACTERISTICS, 
W70-03805 02T 


FONCTIONS FOR COTTON (GOSSYPTUM HIRSUTOM L.) PRODUCTION FROM 
IRRIGATION AND NITROGEN FERTILIZATION VARIABLES I. YIELD 
AND EVAPOTRANSPTRATION, 

W70-03806 021 


GRIPPT, VINCENT 
GRAVITY THICKENERS FOR ACTIVATED SLUDGE, 
W70-03914 05D 


HAIS, ALAN B. 


A TEN-UNIT WATER LEVEL SENSING AND RECORDING SYSTEM, 
W70-03857 O78 


HALE, CARL W. 


THE OPTIMALITY OF LOCAL SUBSIDTES IN REGIONAL DEVELOPMENT 
PROGRAMS, 


W70-03838 06B 


HALL, CHARLES E. 
TAF PROBLEMS ON TUNNFL EXPLORATION, 
W70-03792 O8F 


HALL, WARREN A. 


THE DYNAMIC PROGRAMMING APPROACH TO WATER-RESOURCES 
DEVELOPMENT, 


970-032 36 O6B 

WALL, We. Aw 
USE OF THE CRITICAL PERIOD IN RESERVOIR ANALYSTS, 
W70-03655 OA 


HAMILTON, He. Re 
BIBLIOGRAPHY ON SOCTO-FCONOMTC ASPRCTS OF WATER RESOURCFS, 


36 


W70-03714 06B 


HAMMEL, D. J. 
A MATHEMATICAL MODEL FOR PIT SLOPE STABILITY, 
w70-03794 O8E 


HAMMER, M. J. 
DIALYSIS SEPARATION OF SEWAGE SLUDGE DIGESTION, 
w70-03929 05D 


HANKS, R. J. 
NOUMERTCAL METHOD FOR ESTIMATING SIMULATANEOUS FLOW OP WATER 
AND SALT IN UNSATURATED SOILS, 
W70-03851 026 


INFILTRATION, REDISTRIBUTION, AND SUBSEQUENT EVAPORATION OF 
WATER FROM SOIL AS AFFECTED BY WETTING RATE AND HYSTERESIS, 
W70-03852 026 


ELECTRICAL ANALOGUES AND DIGITAL COMPUTERS FOR ESTIMATING 
UNSATURATED WATER FLOW IN SOILS, 


W70-03882 026 
HANSEN, G. 

ECOLOGY OF YEASTS FROM LAKE CHAMPLAIN, 

¥70-03962 OSA 


HANSHAW, BRUCE B. 
RADIOCARBON DETERMINATIONS APPLIED TO GROUNDWATER HYDROLOGY, 
W70-03890 02F 


HART, J. Se 
THE RELATION OF TEMPERATURE TO OXYGEN CONSUMPTION IN THE 
GOLDFISH, 
W70-03722 osc 


HAUSER, L. G. 
COOLING WATER SOURCES FOR POWER GENERATION, 
W70-03727 05D 


HAWKINS, D. B. 
ENVIRONMENTAL TRITIUM STUDIES AT THE NATIONAL REACTOR 
TESTING STATION, 
¥70-03898 OSB 


HEATH, R. C. 
BIBLIOGRAPHY OF THE GROUNDWATER RESOURCES OF NEW YORK 
THROUGH 1967, 
W70-03659 02P 


HERPINDAHL, ORRIS Cy. 
IS RESOURCE ECONOMICS UNORTHODOX, 
W70-03831 06B 


HEWLETT, JOHN D. 


DETERMINING AND MAPPING THE AVERAGE HYDROLOGIC RESPONSE OF 
EASTERN UNITED STATES, 
W70-04008 o7c 


HICKS, J. R. 
LINEAR THEORY, 
W70-03993 O6A 


HILLEL, DANIEL 
RUNOFF INDUCEMENT IN ARID LANDS, 
W70-03809 038 


HILLEL, D. 


LABORATORY TESTS OF SPRAYABLE MATERIALS POR RUNOFF 
INDUCEMENT ON A LOESSIAL SOIL, 
W70-03804 02E 


HIROKI, K. 


STUDIES ON THE RESISTANCE OF MARINE BOTTOM INVERTRERATES TO 
OXYGEN-DEFICIENCY AND HYDROGEN SULFIDE, 
w70-03971 o5c 


HITCHON, BRIAN 


REGIONAL VARIATIONS OF RIVER WATER COMPOSITION RESULTING 


FROM HALITE SOLUTION, MACKENZIE RIVER DRAINAGE BASIN, 
CANADA, 


W70-03860 02K 


HOAR, We. S. 


THE EFFECT OF DIRTARY FAT ON THE HEAT TOLERANCE OF GOLDFISH 
(CARASSTUS AURATUS), 


W70-03723 osc 


HOLLEY, EDWARD R. 


UNTFIED VIEW OF DIFFUSION AND DISPERSION, 
W70-03729 08B 


HOOD, J. W. 


Le daria ate RECONNAISSANCE OF SKULL VALLEY, TOOELE COUNTY, 
TAH, 


W70-03811 02F 


HOPKINS, C. Be 


PHYSTCOCHEMICAL TREATMENT OF WASTEWATER, 
W70-03927 05D 


HORTOBAGYI, T. 
REPORT OF AN ALGAL BLOOM IN VIET-NAM, 


W70-03969 osc 
HSTIUNG, KOU-YING 
FOBE, CLARIRNGARION PROCESS, OPFRATING SEPEREARGEG 
HUANG, C. J. 
DEVELOPMENT OF MATHEMATICAL MODEL AND COMPUTER PROGRAM FOR 


oo 


AUTHOR INDEX 


OPTIMIZATION OF VERTICAL TUBE EVAPORATOR SALINE WATER 
PLANTS, 
W70-03665 O3A 


HUFF, DALF D. 
A NUMERTCAL MODEL FOR THE HYDROLOGIC TRANSPORT OF 


RADTOACTIVE AEROSOLS FROM PRECIPITATION TO WATER SUPPLIES, 
W70-03698 O2A 


HULL, WILLTAM J. 
NATIONAT, RIVERS AND HARBORS CONGRESS SUPPORTS A 
COMPREHENSIVE WATER RESOURCES DEVELOPMENT PROGRAM, 
W70-04043 06E 


HUNGATE, F. P. 
EVAPORATIVE COOLING OF HEATED IRRIGATION WATER BY SPRINKLER 
APPLICATION, 
W70-03718 05D 


HUNTER, RALPH E. 
EOLIAN MICRORIDGRS ON MODERN BEACHES AND A POSSIBLE ANCIENT 
EXAMPLE, 
W70-03661 02L 


HUXHAM, S. H. 
ON THE EXTREME VALUE DISTRIBUTION FOR DESCRIBING ANNUAL 
FLOOD SERTES, 
W70-03854 02E 


HUZZFN, C. S. 
A PROPERTY OF THE RANGE OF PARTIAL SUMS, 
W70-03701 O7A 


TAMANDI, CONSTANTIN 
JET INDUCED CIRCULATION AND DIFFUSION, 
W70-03734 O8B 


INGLES, 0. G. 
PRE-EQUILIBRIUM OBSERVATIONS ON THE RECONSTRUCTED FLAGSTAFF 
GULLY DAM, 
W70-037A2 08D 


IRION, GRORG 
*SALT-BISCUITS' - A SPECIAL GROWTH STRUCTURE OF NACL’ IN SALT 
SEDIMENTS OF THE TUZ GOLU ("SALT LAKE"), TURKEY, 
W70-03671 02K 


ISHIHARA, TOJIRO 
STOCHASTIC STUDY OF CHANNEL DISTRIBUTION IN RIVER BASINS, 
W70-03707 02E 


ISHIHARA, YASUO 
EVALUATION OF EXCEEDANCE PROBABILITY OF FLOOD FOR FLOOD- 
PROTECTION WORKS IN RIVFR, 
W70-03886 O4A 


IWASA, YOSHIAKI 
STOCHASTIC STUDY OF CHANNEL DISTRIBUTION IN RIVER BASINS, 
W70-03707 02E 


JACKSON, C. J. 
MANAGEMENT OF INDUSTRIAL EFFLUENT DISPOSAL IN BRITAIN, 
#70-03877 05D 


JACKSON, DANIEL F. 
ONONDAGA LAKE, NFW YORK--AN UNUSUAL ALGAL ENVIRONMENT, 


W70-03974 05c 


JAKOBS-MOGELIN, J. J. 
AVAYTLABILITY OF MUD PHOSPHATES FOR THE GROWTH OF ALGAE, 
W70-03955 o5c 


JAMES, I. C., IT 
RELATIVE TMPORTANCE OF VARIABLES IN WATER RESOURCES 


PLANNING, 
W70-03656 06B 


SENG, RAYMOND TI. 
EFFECTS OF INCONSISTENCY AND NON-HOMOGENEITY ON HYDROLOGIC 


TIME SERIFS, 
W70-03905 02A 


JOHNSON, L. E. 
BIBLIOGRAPHY OF THE GROUNDWATER RESOURCES OF NEW YORK 


THROUGH 1967, 
W70-03659 02F 


JOHNSON, NOYE M. 
A WORKING MODEL FOR THE VARIATION IN STREAM WATER CHEMISTRY 


AT THE AUBBARD BROOK EXPERIMENTAL FOREST, NEW HAMPSHIRE, 
W70-03867 02K 


JONES, ORDIE R. 
DETFRMINING SPECIFIC YIELD OF THE OGALLALA AQUIFER BY THE 


NEUTRON METHOD, 
W70-03871 02F 


KARLIK, JOHN 
LARGE VOLUME - LONG DISTANCE FRESH WATER TRANSFERRAL AS AN 


ALTERNATE TO DESALINATION, 
W70-03810 06D 


KATKO, ALBERG 
RECLAIMED WASTEWATER FOR SANTEE RECREATIONAL LAKES, 


W70-03950 05D 


KELLOGG, JAMES C. 
STRATEGY FOR MICHIGAN WATER RESOURCES MANAGEMENT A SYSTEMS 


APPROACH, 
W70-03944 ‘ 06R 


HUA~LEE 


KELSO, JOHN R. M. 
DIEL AND SEASONAL VARIATIONS IN PHYSIOCHEMICAL LIMNOLOGY, 
SPEED RIVER, ONTARIO, 
W70-03861 02K 


KEMPER, W. D. 
INFILTRATION, REDISTRIBUTION, AND SUBSEQUENT EVAPORATION OF 
WATER FROM SOIL AS AFFECTED BY WETTING RATE AND HYSTERESIS, 
W70-03852 02G 


KENNEDY, R. J. 
A PEAK DISCHARGE RELATION FOR INTERMEDIATE DRAINAGE BASINS, 
W70-03855 02E 


KENNY, J. P. 
BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES SUMMARY REPORT, 
W70-04004 0O5E 


BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES VOLUME ITI - TECHNICAL ASPECTS OF 
“PIPELINING OF WASTE MATERIALS, 

W70-04007 O5E 


KHLOYEVA, YE. V. 
CALCULATION OF MAXIMUM DISCHARGES OF CRIMEAN RIVERS 
(RUSSIAN), 
W70-03682 02E 


KHOD'KOV, A. YE. 
FORMATION AND GEOLOGICAL ROLE OF GROUNDWATERS, 
W70-03679 02F 


KIBLER, DAVID F. 
EFFECTS OF SAMPLING INTERVAL, PERIODICITY, DEPENDENCE AND 
SKEWNESS ON EXTREME VALUES, 
W70-03910 02E 


KIRKLAND, E. V. 
IMPROVED ANIONIC MEMBRANES FOR ELECTRODIALYSIS, 
W70-03666 03a 


KLEIN, GERHARD 
DESIGN AND COST OF ION-EXCHANGE SOFTENING FOR A 50-MNGD SEA- 
WATER EVAPORATION PLANT, 
W70-03945 O3A 


KLEMENT, ALFRED W., JR. 
MARINE RADIOECOLOGY, 
W70-03956 osc 


KNEESE, A. Ve. 
PRODUCTION, CONSUMPTION, AND EXTERNALITIES, 
W70-03843 06B 


KOLIPINSKI, MILTON C. 
APPLICATIONS OF COLOR AERTAL PHOTOGRAPHY TO WATER RESOURCES 
STUDIES, 
W70-03869 07B 


KORVEN, H. Ce. 
AN EVALUATION OF THREE COEFFICIENTS AS A MEASURE OF 
UNIFORMITY OF WATER APPLICATION BY SPRINKLERS, 
W70-03803 03F 


KRUGER, PAUL 
A NUMERICAL MODEL FOR THE HYDROLOGIC TRANSPORT OF 
RADIOACTIVE AEROSOLS FROM PRECIPITATION TO WATER SUPPLIES, 
W70-03698 O2A 


KURFURST, P. J. 
COMPARISON OF PILE LOAD-TEST-SKIN-FRICTION VALUES AND 
LABORATORY STRENGTH TESTS, 
¥70-03781 08D 


LALIBERTE, G. E. 
SIMILITUDE FOR PARTIALLY SATURATED FLOW SYSTEMS, 
W70-03883 026 


LALOW, CLAUDE 
GAMMA-RAY SPECTROSCOPY AS A TOOL FOR A RAPID INVESTIGATION 


OF DETRITIC CORES, 
W70-03650 07B 


LANG, J. G. 
PRE-EQUILIBRIUM OBSERVATIONS ON THE RECONSTRUCTED FLAGSTAFF 
GULLY DAM, 
W70-03782 08D 


LARUE, M. E. 
FIELD MEASUREMENT AND OSE OF SOIL-WATER PROPERTIES, 


W70-03675 02G 


LEAF, CHARLES F. 
SEDIMENT YIELDS FROM THE CENTRAL COLORADO SNOW ZONE, 


W70-03821 23 


LEAMER, EDWARD EF. 
LOCATIONAL EQUILIBRIA, 
W70-03839 O6A 


LEE, M. Le 
DEVELOPMENT OF MATHEMATICAL MODEL AND COMPUTER PROGRAM FOR 
OPTIMIZATION OF VERTICAL TUBE EVAPORATOR SALINE WATER 
PLANTS, 

W70-03665 03a 


LEE, RONALD A. 
RELATIVE TOXICITIES AND DISPERSING EVALUATIONS OF ELEVEN OIL 


DISPERSING PRODUCTS, 
W70-03913 05c 


37 


AUTHOR INDEX 


LEV-MOR 


LEVINSON, A. A. 
REGIONAL VARIATIONS OF RIVER WATER COMPOSITION RESULTING 


FROM HALITE SOLUTION, MACKENZIE RIVER DRAINAGE BASIN, 


CANADA, 
W70-03860 02K 


LIKENS, GENE F. 
A WORKING MODFL FOR THE VARTATION IN STREAM WATER CHEMISTRY 


AT THR HUBBARD BROOK EXPERIMENTAL FOREST, NFW HAMPSHIRE, 
W70-03867 02K 


LIND, ROBFRT C. 
BENFFTT-COST ANALYSIS A CRITERTON FOR SOCIAL INVESTMENT, 


w70-03999 06B 


LIVELY, L. D. 
PHOSPHATE RRMOVAL AT PALTIMORE, MARYLAND, 
W70-03930 05D 


LONG, WESLEY Hi. 
AN EXAMTNATION OF LINEAR HOMOGENETTY OF TRADE AND PRODUCTION 
FUNCTIONS IN COUNTY LFONTTEF MATRICES, 
W79-03824 O6A 


LUMB, ALAN M. 
HYDROLOGIC EFFRCTS OF RAINFALL AUGMENTATION, 
w70-03931 O2A 


LUSZTIG, PETER 
A COMPARATIVE ANALYSIS OF THR NET PRESENT VALUE AND THE 
BENEFIT-COST RATTO AS MEASURES OF THE ECONOMIC DESTRABILITY 
OF INVESTMENTS, 
W70-03825 06B 


Ln, YAO-CHI 
A GFNERALIZATION OF THE CES PRODUCTION FUNCTION, 
W70-03829 O6A 


LYDA, S. D. 
SOIL RESPIRATORY ACTIVITY AND ORGANIC MATTER DEPLETION IN AN 
ARTD NEVADA SOIL, 
w70-03801 026 


LYFORD, FORFST P. 
INFILTRATION RATES AS AFFECTED BY DESERT VEGETATION, 
W70-03864 02G 


MACCRIMMON, HUGH R. 
DIFL AND SEASONAL VARTATIONS IN PHYSIOCHEMICAL LIMNOLOGY, 
SPFED RIVER, ONTARIO, 
W70-03861 02K 


MACNISH, R. D. 
BIBLIOGRAPHY OF THE GROUNDWATER RESOURCES OF NEW YORK 
THROUGH 1967, 
W70-03659 02F 


MAIRHOFER, J. 
GROUNDWATER FLOW AND DIRECTION MEASUREMENT BY MEANS OF 
RANIOISOTOPES IN A SINGLE WELL, 
W70-03892 02F 


MAKAR, KAMFL M. 
DESTGN AND COST OF ITON-EXCHANGE SOFTENING FOR A 50-MGD SEA- 
WATER EVAPORATION PLANT, 
W70-03945 O3A 


MALONEY, F. 


FLORIDA'S LAKES (PROBLEMS IN A WATER PARADISE), 
W70-04013 06E 


FLORTDA'S LAKFS (NAVIGABTLITY AND PUBLIC RIGHTS), 
W70-04014 06E 


FLORIDA'S LAKES (TESTS OF NAVIGABTLITY) , 
W70-04015 O62 


FLORIDA'S LAKFS (RIGHTS IN LAKES), 
W70-040 16 06R 


PLORIDA*S LAKFS (RIGHTS ATTRIBUTABLE TO NAVIGABLE LAKES), 
W70-04017 06E 


FLORTDA'S LAKES (RIGHTS OF THE PUBLIC), 
W70-04018 O06 


FLORIDA'S LAKES (RTGHTS OF COMMERCIAL SERS), 
W70-040 19 068 


MARINE, I. WENDFLL 
THE USE OF A TRACER TEST TO VERTFY AN ESTIMATE OF THE 
GROUNDWATER VELOCITY TN FRACTURED CRYSTALLTNE ROCK AT THE 
SAVANNAH RIVER PLANT NEAR AIKEN, SOUTH CAROLINA, 
W70-03899 02F 


MARKOVTC, RADMTILLO D. 


DISCRIMINATING THE CHANGE IN MEANS OF HYDROLOGIC VARIABLES, 
W70-03888 OUR 


MARKOVIC, RADMILO D. 


A METHOD FOR STATISTICAL EVALUATION OF WEATHER MODIFICATION 
AT THE RIVER FLOW CONTROL LEVEL, 
W70-03848 03B 


MATALAS, N. C. 
RELATIVE IMPORTANCE OF VARTARLES IN WATRR RESOURCES 


PLANNING, 
W70-03656 068 


A PROPERTY OF THE RANGE OF PARTIAL SUMS, 
38 


W70-03701 O7A 


MATELSKI, R. Pe 
SOIL FACTORS INFLUENCING PERCOLATION TEST PERFORMANCE, 


W70-03850 026 


MCDONALD, DONALD B. 
FACTORS INFLUENCING ALGAL PRODUCTIVITY IN DEER CREEK 
RESERVOIR, UTAH, 
W70-03986 02H 


MCGILCHRIST, C. A. 
ON THE EXTREME VALUE DISTRIBUTION FOR DESCRIBING ANNUAL 
FLOOD SERIES, 
W70-03854 02E 


MCMANUS, ELIZABETH A. 
DISTRIBUTION, CHARACTERIZATION, AND NUTRITION OF MARINE 
MICROORGANISMS FROM THE ALGAE POLYSIPHONIA LANOSA AND 
ASCOPAYLLUM NODOSUM, 
W70-03952 05C 


MCWHORTER, D. B. 
SIMILITUDE FOR PARTIALLY SATURATED FLOW SYSTEMS, 


W70-03883 026 


MEDARDO, MOLINA 
EXTENSION OF RAINFALL RECORDS BY INTERSTATION CORRELATION, 
W70-03932 O7A 


MEEHAN, WILLIAM R. 
SOME RFFECTS OF SHADE COVER ON STREAM TEMPERATURE IN 
SOUTHEAST ALASKA, 
W70-03819 056 


MELISENDA, IGNAZIO 
ABOUT THE ANALYTICAL METHOD FOR THE COMPILATION OF THE WATER 
BALANCE IN AGRICULTURE, 
W70-03901 02D 


MERCADO, A. 
UPCONING OF FRESH WATER-SEA WATER INTERFACE BELOW PUMPING 
WELLS, FIELD STUDY, 
W70-03677 O4B 


MERCIER, H. T. 
NUMERICAL SIMULATION OF WITHDRAWAL FROM A STRATIFIED 
RESERVOIR, 
W70-03716 08B 


MERRELL, JOHN C., JR. 
RECLAIMFD WASTEWATER FOR SANTEE RECREATIONAL LAKES, 
¥70-03950 05D 


MERRITT, W. F. 
TECHNIQUES OF GROUNDWATER TRACING USING RADIONUCLIDES, 
W70-03896 02P 


MEYERS, S. P. 
ECOLOGY OF YEASTS FROM LAKE CHANPLAIN, 
#70-03962 OSA 


MIDGLEY, DESMOND C. 
GENERALIZED DROUGHT SEQUENCE PROBABILITIES FOR STORAGE-DRAFT 
FREQUENCY ANALYSIS, 
W70-03904 02E 


MILLER, CHRISTIAN S. 
RESEARCH AND DEVELOPMENT ON LOW PRESSURE REVERSE OSMOSIS 
MEMPRANES AND DESIGN OF A SMALL UNIT FOR BRACKISH WATER, 
W70-03667 O3A 


MORRIS, DONALD A. 


USE OF CHFMICAL AND RADIOACTIVE TRACERS AT THE NATIONAL 
REACTOR TESTING STATION, IDAHO, 
970-03893 02F 


MORTON, F. I. 


POTENTIAL EVAPORATION AS A MANIFESTATION OF REGIONAL 
EVAPORATION, 


W70-03676 02D 
EVAPORATION FROM LARGER DEEP LAKES, 
W70-03717 02D 
MOR, E. 
DISTRIBUTION OF CHLORIDES IN AN IRRIGATED CITRUS ORCHARD, 
W70-03799 03c 


MULLER, GERMAN 


‘SALT-BISCUITS' - A SPECIAL GROWTH STRUCTURE OF NACL IN SALT 
SEDIMENTS OF THE TUZ GOLU ("SALT LAKE"), TURKEY, 
W70-03671 02K 


MUNNICH, K. 0. 


DOWNWARD MOVEMENT OF SOIL MOISTURE TRACED BY MEANS OF 
HYDROGEN ISOTOPES, 
W70-03689 02G 


MURAD, J. L. 


DIPLOGASTERID AND RHABDITID NEMATODES IN A WASTEWATER 
TREATMENT PLANT, 
W70-03925 05D 


MURDOCK, J. NEIL 


GEOLOGY OF FLAMING GORGE DAM AND RESERVOIR, 
W70-03791 O8E 


MUROTA, AKIRA 


SOME PROPOSALS OF THE STOCHASTIC METHOD OF FORECASTI 
DEPOSITS IN RESERVOIRS, non te 


AUTHOR INDEX 


W70-03709 02d 


MYERS, B. N. 


COMPILATION OF RESULTS OF AQUIFER TRSTS IN TEXAS, 
W70-03660 ¢ 02F 


NAGANO, MASASHT 
EVALUATION OF EXCREDANCF PROBARILITY OF FLOOD FOR FLOOD- 
PROTECTTON WORKS IN RIVER, 
W70-03886 O4A 


WAKATANT, R. E. 
BIOLOGICAL EFFECTS OF HANFORD HEAT ON COLUMBIA RIVER FISHES 
A REVIFW, 
W70-03721 05c 


NARODETSKAYA, R. YA. 
RUNOFF VOLUME AND MAXIMUM DISCHARGES OF SPRING FLOODS 
APPLIED TO THE UNSTUDTED RIVERS OF KALININGRADSK REGION 
(RUSSTAN) , 
W70-03683 02k 


NEESS, JOHN C. 
NITROGEN METAROLTSM IN LAKES. I. MEASUREMENT OF NITROGEN 
FIXATION WITH N-15, 
W70-03970 02H 


NIELSEN, D. R. 
FIELD MEASUREMENT AND USE OF SOTL-WATER PROPERTIES, 
W70-03675 926 


NIGHTINGALE, HARRY T. 
STATISTICAL FVALUATION OF SALINITY AND NITRATE CONTENT AND 
TRENDS BENEATH URBAN AND AGRICULTURAL AREA-FRESNO, 
CALTFORNTA, 
W70-03649 05B 


NIILER, P. P. 
ON THERMALLY MAINTAINED CIRCULATION IN A CLOSED OCFAN BASIN, 


W70-03732 02L 

NTR, A. 
DEVFLOPMENT OF ISOTOPE MFTHODS APPLIED TO GRCUNDWATER 
HYDROLOGY, 
W70-03891 07B 


NORUM, D. I. 
THE EFFECT OF SOIL MOISTORE ON INFILTRATION AS RFLATED TO 
RUNOFF AND RECHARGF, 
w70-03884 026 


OAKFORD, R. V. 
MAXTMUM PROSPECTIVE VALUF CRITERION, 
W70-03828 06B 


OGATA, G. 
ROOTZONE SALT PROFILFS AND ALFALFA GROWTH AS INFLUENCED BY 
IRRIGATTON WATER SALINITY AND LEACHING FRACTION, 
W70-03807 02G 


OLSON, R. A. 
YIELD-PROTEIN RELATIONSHIPS IN WHEAT GRAIN, AS AFFECTED BY 


NITROGEN AND WATER, 
W70-03800 026 


OSTLUND, H. GOTF 
HURRICANE TRITIUM T PRELIMINARY RESULTS ON HILDA 1964 AND 
BETSY 1965, 
W70-03693 02B 


OUTCALT, SAM I. 
WEATHER AND DIURNAL FROZEN SOTL STRUCTURE AT 
CHARLOTTESVILLE, VIRGINIA, 
W70-03863 02C 


OVERSTREET, ROY 
ON THE ROLFS OF VERTICAL VELOCITY AND EDDY CONDUCTIVITY IN 


MAINTAINING A THERMOCLINE, 
W70-03730 02L 


OWFNS, D. H. 
BIBLIOGRAPHY ON SOCIO-ECONOMIC ASPECTS OF WATER RESOURCES, 


W70-03714 06B 


PALMER, M. D. 
USER TRIALS OF A SUBMERSIBL® WATER QUALITY RECORDING METER, 


W70-03662 OSA 


PAMA, R. P. 
DISTRIBUTTON OF CONCENTRATED LOADS ON ORTHOTROPTC BRIDGE 


DECKS, 
970-0 3798 OBA 


PANERO, ROBERT 
LARGE VOLUME - LONG DISTANCE FRESH WATER TRANSFFRRAL AS AN 


ALTERNATE TO DESALINATION, 
W70-03810 06D 


PAPADOPOULOS, JOHN 
DEVELOPMENT OF A RADIOISOTOPE GAGE FOR MONITORING SEDIMENT 


CONCENTRATION IN RIVERS AND STREAMS, 
W70-03687 07B 


PATRICK, RUTH 
A DISCUSSION OF NATURAL AND ABNORMAL DIATOM COMMUNITIES, 


W70-03966 05¢c 


PATRIC, J. He 
ELEVATION EFFECTS ON RAINFALL NEAR HOLLIS, ALASKA, 


W7 0-038 20 02B 


MUR-RAW 


PATTERSON, W. L. 
COMMUNITIES OF OVER 1,000 POPULATION WITH WATER CONTAINING 
IN EXCESS OF 1,000 PPM OF TOTAL DISSOLVED SOLIDS, 
W70-03664 o7Cc 


PAYNE, BRYAN R. 
CONTRIBUTION OF ISOTOPE TECHNIQUES TO THE STUDY OF SOME 
HYDROLOGICAL PROBLEMS, 
W70-03694 O2A 


PEREZ, ARMANDO I. 
SIMULATION MODEL FOR FLOW AUGMENTATION COSTS, 
W70-03940 05G 


PETERSEN, G. W. 
SOIL FACTORS INFLUENCING PERCOLATION TEST PERFORMANCE, 
w70-03850 026 


PFEFFER, F. M. 
PHOSPHATE REMOVAL AT BALTIMORE, MARYLAND, 
W70-03930 05D 


PHINNEY, HARRY K. 
PHYSIOLOGICAL ECOLOGY, 
#70-03978 05c 


PIERCE, R. S. 
A WORKING MODEL FOR THE VARIATION IN STREAM WATER CHEMISTRY 
AT THE HUBBARD BROOK EXPERIMENTAL FOREST, NEW HAMPSHIRE, 
W70-03867 02K 


PLAGER, S. 
FLORIDA'S LAKES (PROBLEMS IN A WATER PARADISE), 


W70-04013 06E 
FLORIDA'S LAKES (NAVIGABILITY AND PUBLIC RIGHTS), 
W70-04014 06E 
FLORIDA'S LAKES (TESTS OF NAVIGABILITY), 
W70-04015 O6E 
FLORIDA'S LAKES (RIGHTS IN LAKES), 
W70-04016 O6E 
FLORIDA'S LAKES (RIGHTS ATTRIBUTABLE TO NAYIGABLE LAKES), 
W70-04017 06E 
FLORIDA'S LAKES (RIGHTS OF THE PUBLIC), 
W70-04018 06E 
FLORIDA'S LAKES (RIGHTS OF COMMERCIAL USERS), 
W70-04019 06E 

PONAT, A. 


STUDIES ON THE RESISTANCE OF MARINE BOTTOM INVERTEERATES TO 
OXYGEN-DEFICIENCY AND HYDROGEN SULFIDE, 
wW70-03971 osc 


POON, C. P. C. 
BIODEGRADABILITY AND TREATABILITY OF COMBINED NYLON AND 
MUNICIPAL WASTES, 


W70-03926 05D 
POULOS, S. 

OW THE EFFECTIVENESS OF SAND DRAINS, 

W70-03784 osD 


PREISS, KENNETH 
DESIGN OF A NEUTRON SCATTERING WATER CONTENT GAGE FOR SOILS, 
W70-03686 07B 


PRIESING, C. P. 
PHOSPHATE REMOVAL AT BALTIMORE, MARYLAND, 
#70-03930 osD 


PRIHAR, Se Se 
VAPOR LOSSES THROUGH SOIL MULCH AT DIFFERENT WIND 
VELOCITIES, 
w70-03808 026 


PYATT, EDWIN E. 
SIMULATION MODEL FOR FLOW AUGMENTATION COSTS, 
¥70-03940 056 


QASHU, HASAN K. 
INFILTRATION RATES AS AFFECTED BY DESERT VEGETATION, 


W70-03864 026 


RAGAN, ROBERT MM. 
THE DETERMINATION OF LOCAL INFLOWS ENTERING A CHANNEL, 


W70-03699 02E 


A TEN-UNIT WATER LEVEL SENSING AND RECORDING SYSTEM, 
W70-03857 07B 


RAMIG, R. E. 
YIELD-PROTEIN RELATIONSHIPS IN WHEAT GRAIN, AS AFFECTED BY 


NITROGEN AND WATER, 
¥70-03800 026 


RAPP, J. Re 
CATALOG OF INFORMATION ON WATER DATA, EDITION 1968 — INDEX 


TO GROUNDWATER STATIONS, 
w70-03658 02F 


RATTRAY, MAURICE, JR. 
ON THE ROLES OF VERTICAL VELOCITY AND EDDY CONDUCTIVITY IN 


MAINTAINING A THERMOCLINE, 
“W70-03730 02L 


RAWITZ, E. 
39 


RAW-SIL 


LABORATORY TESTS OF SPRAYABLE MATERIALS FOR RUNOFF 
INDUCEMENT ON A LOESSTAL SOIL, 
W70-03804 02F 


REDFIELD, ALFRED C. 
APPLICATION OF DEUTERTUM ANALYSES TO THE HYDROLOGY OF THE 


LAKES OP THF GRAND COULEF, WASHINGTON, 
W70-0 3696 02K 


REDMAN, JOHN C. 
COMMENT ON, ‘THF WATERSHED AS AN ENTITY FOR PLANNING', 


W70-03988 06B 


REEDER, S. We 
REGIONAL VARIATIONS OF RIVER WATER COMPOSITION RESULTING 


FROM HALITE SOLUTION, MACKENZIE RIVER DRAINAGE BASIN, 


CANADA, 
W70-03860 02K 


REICH, BRIAN M. 
PURPOSE AND PERFORMANCE OF PEAK PREDTCTIONS, 
W70-03887 OA 


RPVANKAR, N. S. 
GENFRALIZED PRODUCTION FUNCTIONS, 
W70-03833 O68 


REYNOLDS, JEREMIAH F. 
COMPARISON STUDIES OF WINKLER VS. OXYGEN SENSOR, 
W70-03876 OSA 


RICHARDS, B. G. 
PRE-EQNILIRRIUM OBSERVATIONS ON THE RECONSTRUCTED FLAGSTAFF 


GULLY DAM, 
W70-93782 08D 


RICHTER, CHARLES FR. 
THE TMPACT OF INDUSTRIAL LINKAGES ON GEOGRAPHIC ASSOCIATION, 
W70-03835 O68 


RIGGS, FLETCHER EF. 
THE WATFRSHED AS AN ENTITY FOR PLANNING, 
W70-03987 O6B 


ROBINSON, A. Re 
THERMAT, CIRCULATION ON A ROTATING SPHERE WITH APPLICATION 
TO THE OCEANIC THERMOCLINRF, 
W70-03725 02L 


ON THERMALLY MATNTAINED CIRCULATION IN A CLOSED OCEAN BASIN, 
W70-03732 02L 


ROBINSON, G. D. 
SOIL RESPIRATORY ACTIVITY AND ORGANIC MATTER DEPLETION IN AN 
ARID NEVADA SOIL, 
W70-03891 026 


RODINA, A. G. 
BACTERIAL POPULATION OF HUMIFIED LAKES (IN RUSSTAN), 
W70-03948 02H 


RODRIGUEZ-ITURBE, IGNACTO 
PSTIMATION OF STATISTICAL PARAMETERS FOR ANNUAL RIVER FLOWS, 
W70-03858 02F 


RODRIQUEZ, TGNACTO 
SUNSPOTS AND HYDROLOGIC TIME SERIES, 
W70-03712 O2A 


ROESLFER, JOSEPH F,. 
TRICKLING FILTER MODEL DESIGN AND COST FACTORS, 
W70-03947 05D 


ROETHER, W. 


DOWNWARD MOVEMENT OF SOTL MOTSTURE TRACED BY MEANS OF 
AYDROGEN ISOTOPES, 
W70-03689 026 


ROSENBERG, LAURANCE C. 


ON SURSIDIFS TO SPEED THE RATE AT WHICH TECHNOLOGIES ARE 
DEVELOPFD, 
W70-03830 06B 


ROULFAD, W. T. 


WATER-HAMMER ATTENUATION WITH A TAPERED LINE, 
¥70-03785 O8R 


ROUSR, HUNTER 


YET INDUCED CIRCULATION AND DIFFUSTON, 
W70-03734 98B 


ROXBORONGH, F. F. 


ROCK CUTTING RESEARCH FOR THE DESTGN AND OPERATION OF 
TUNNELLING MACHINES, 
W70-03793 O8E 


ROZHDESTVENSKIY, A. V. 


REDUCTION OF ANNUAL RIVER FLOWS TO LONGER PERIODS (RUS 
W70-03681 02E oe! 


RUBIN, MEYER 


RADIOCARBON DETERMTNATIONS APPLIED TO GROUNDWATER HYDROLOGY, 
W70-03890 02F 


RUTTNER, FRANZ 


CONCFPTS OF FUTROPHICATION AND TROPHIC RIOLOGY, 
W70-03959 02H 


SALYFR, I. 0. 
IMPROVED ANTONIC MEMPRAN®S FOR ELECTRODIALYSIS, 
W70-03666 O3A 


40 


AUTHOR INDEX 


SANBORN, GENE 
RELATIVE TOXICITIES AND DISPERSING EVALUATIONS OF ELEVEN OIL 
DISPERSING PRODUCTS, 
W70-03913 osc 


SAXENA, O. P. 
UPTAKE OF GLYCINE BY BLUE-GREEN ALGAE, 


w70-03958 osc 


SCALF, M. R. 
PHOSPHATE REMOVAL AT BALTIMORE, MARYLAND, 


W70-03930 05D 


SCHAAKE, JOHN C. 
SIMULATION MODEL FOR FLOW AUGMENTATION COSTS, 
W70-03940 05G 


SCHLIEFER, C. 
STUDIES ON THE RESISTANCE OF MARINE BOTTOM INVERTEERATES TO 
OXYGEN-DEFICIENCY AND HYDROGEN SULFIDE, 
w70-03971 05c 


SCHMALZ, B. L. 
ENVIRONMENTAL TRITIUM STUDIES AT THE NATIONAL REACTOR 
TESTING STATION, 
w70-03898 05B 


SCHMORAK, S. 
UPCONING OF FRESH WATER-SEA WATER INTERFACE BELOW FUMPING 
WELLS, FIELD STUDY, 
W70-03677 O4B 


SCHNEIDER, ARLAND D. 
DETERMINING SPECIFIC YIELD OF THE OGALLALA AQUIFER BY THE 
NEUTRON METHOD, 
W70-03871 02F 


SCHNEIDER, WILLIAM J. 
COLOR PHOTOGRAPHS FOR WATER RESOURCES STUDIES, 


W70-03680 O7B 

APPLICATIONS OF COLOR AERIAL PHOTOGRAPHY TO WATER RESOURCES 
STUDIES, 

W70-03869 07B 


SCHRAMM, MICHAEL 
APPLICATIONS OF MONTE CARLO METHOD TO RESEKVOIR DESIGN, 
W70-03713 O2A 


SCHULTZ, VINCENT 
MARINE RADIOECOLOGY, 
w70-03956 osc 


SCHWAB, BERNHARD 
A COMPARATIVE ANALYSIS OF THE WET PRESENT VALUE AND THE 
BENEFIT-COST RATIO AS MEASURES OF THE ECONOMIC DESIRABILITY 
OF INVESTMENTS, 
W70-03825 068 


SCHWARTZ, A. 
LABORATORY TESTS OF SPRAYABLE MATERIALS FOR RUNOFF 
INDUCEMENT ON A LOESSTAL SOIL, 
W70-03804 02E 


SEBA, DOUGLAS B. 


SURFACE SLICKS AS CONCENTRATORS OF PESTICIDES IN THE MARINE 
ENVIRONMENT, 
W70-03953 O5A 


SELLERS, BACH 


DEVELOPMENT OF A RADIOISOTOPE GAGE FOR MONITORING SEDIMENT 
CONCENTRATION IN RIVERS AND STREAMS, 
W70-03687 O7B 


SHANE, RICHARD &. 


DETERMINATION OF OPTIMAL FLOOD PROTECTION LEVELS WITH SMALL 
EXCEEDANCE PROBABILITIES, 
¥70-03653 O6A 


SHAPIRO, JOSEPH 


TRON IN NATURAL WATERS--ITS CHARACTERISTICS AND BIOLOGICAL 
AVAILABILITY AS DETERMINED WITH THE FERRIGRAM, 
W70-03954 02K 


SHARP, MAURICE L. 
FIELD TESTS OF ALUMINUM ORTHOTROPIC BRIDGE DECK, 


W70-03795 08G 

SHAW, Le. YO 
STOCHASTIC ASPECTS OF LAKE ONTARIO EVAPORATION, 
W70-03872 02D 


SHERIDAN, RICHARD 


ADMINISTRATIVE ARRANGEMENTS FOR WATER RESOURCES DEVELOPMENT 
IN MONTANA, 
W70-04044 06E 


SHIH, C. S. 


TEMPERATURE EFFECTS ON ENERGY OXYGEN REQUIREWENTS IN 
BIOLOGICAL OXIDATION, 
W70-03919 05D 


SIDDIQUI, M. M. 


APPLICATION OF RUNS TO HYDROLOGIC DROUGHTS, 
W70-03909 02E 


SILVER, R. S. 


TECHNOLOGY OF SEA WATER DESALINATION, 
W70-03946 O3A 


EEE OOo 


AUTHOR INDEX 


STMON, HERBERT A. 
THEORIES OF DECISION-MAKING IN ECONOMICS AND BEHAVIORAL 
SCIENCE, 
W70-03991 O6B 


STMPSON, HUGH Cs 
TECHNOLOGY OF SEA WATFR DESALINATION, 
W70-03946 O3A 


SLAUGHTER, CHARLES W. 
SNOW ALBEDO MODIFICATION - A REVIEW OF LITERATURE, 
W70-03652 02C 


SLOTTA, L. S. 
NUMERICAL SIMULATTON OF WITHDRAWAL FROM A STRATIFIED 
RESFRVOTR, 
W70-03716 O8B 


SMART, J. S. 
COMPARTSON OF SMART AND SCHREIDEGGRR STREAM LENGTH MODELS, 
W70-03862 02E 


DISTRIBUTION OF INTERIOR LINK LENGTHS IN NATURAL CHANNEL 
NETWORKS, 
W70-03878 02E 


SMITH, ROPERT 
TRICKLING FILTER MODEL DESIGN AND COST FACTORS, 
W70-03947 05D 


SNOEK, P. E. 
BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES SOMMARY REPORT, 
W70-04004 O5E 


BULK TRANSPORT OF WASTER SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES VOLUME II - CRITERIA FOR WASTE MANAGEMENT, 
#70-04006 OSF 


SNOW, DAVID T. 
ANTSOTROPTC PERMEABILITY OF FRACTURED MEDTA, 
W70-03870 02F 


SOKOLOV, B. L. 
METHODS FOR THE DETERMINATION OF MAXIMUM SNOW RESERVES IN 
THE RIVER BASINS OF THE CENTRAL CHERNOZEM (BLACK FARTH) BELT 
(RUSSTAN) , 
W70-03684 02c 


SOUCEK, VLADMIR 
CYCLIC FLUCTUATIONS OF VARIABILITY IN HYDROLOGIC PHENOMENA, 
W70-03711 O2A 


SPARR, ANTON E. 
GRAVITY THICKFNERS FOR ACTIVATED SLUDGE, 
W70-03914 05D 


SPATZ, D. DEAN 
RESEARCH AND DEVELOPMENT ON LOW PRESSURE REVERSE OSMOSIS 
MEMBRANES AND DESIGN OF A SMALL UNIT FOR BRACKISH WATER, 
W#70-03667 O3A 


SPIEGEL, S. L. 
ON THERMALLY MAINTAINED CIRCULATION IN A CLOSED OCEAN BASIN, 
W70-03732 02L 


STACK, V. T., JR. 
TEMPERATURE EFFECTS ON ENERGY OXYGEN REQUIREMENTS IN 
BIOLOGICAL OXIDATION, 
W70-03919 05D 


STAPLE, We J. 
COMPARTSON OF COMPUTED AND MFASURED MOISTURE REDISTRIBUTION 


FOLLOWING INFILTRATION, 
W70-03853 026 


EVALUATION OF FLOW PARAMETERS, 
W70-03880 02G 


STEINHARDT,’ R. 
LABORATORY TESTS OF SPRAYABLE MATERIALS FOR RUNOFF 


INDUCEMENT ON A LOFSSIAL SOIL, 
W70-03804 02k 


STEPHFNS, G. C. 
UPTAKE OF GLYCINE BY BLUE-GREEN ALGAE, 
W70-03958 05c 


STEWART, GORDON L. 
FRACTIONATION OF TRITTUM AND DEUTERTUM IN SOIL WATER, 


w70-03897 026 


STONE, L. R. 
FIELD MEASUREMENT AND USE OF SOTL-WATER PROPERTIES, 


W70-03675 02G 


STORRS, PHILIP N. 
BIOSTIMULATTON AND TOXICITY CRITERIA AND APPLICATIONS IN 


DESTGN--PRESENT PRACTICE AND FUTURE POSSIBILITIRS, 
W70-03982 06B 


STRAWN, KIRK 
GROWTH OF LARGRMOUTH BASS FRY AND VARIOUS TEMPERATURES, 


W70-03733 05C 


STREET, ROBERT Le 
COMPUTFR STUDIFS OF FINITE-AMPLITUDE WATER WAVES, 


W70-04009 © 07Cc 


STRELKOFF, THEODOR 
COMPUTER STUDIES OF FINITE-AMPLITUDE WATER WAVES, 


SIM-TUC 
W70-04009 o7c 


STURZENHOFECKER, P. 
THE MYXOBACTERIA TYPE QUOTIENT AS AN INDICATOR OF 
EUTROPHICATION FOR SURFACE WATERS (IN GERMAN), 
W70-03963 02H 


SUGAWARA, MASAMI 
ON THE FLUCTUATION OF WATER RESOURCES, 
9770-03705 O2A 


SURKAN, ALVIN J. 
CONSTRAINED RANDOM WALK MEANDER GENERATION, 
W70-0 3866 02E 


SZECHY, C. J. 
TUNNELLING METHODS IN HUNGARY, 
W70-03790 O8A 


TAKASAO, TAKUMA 
STOCHASTIC STUDY OF CHANNEL DISTRIBUTION IN RIVER BASINS, 
» ¥70-03707 02E 


TAKHAR, HARMINDAR S, 
TRENT BASIN STOCHASTICS, 
W70-03902 02E 


TAMERS, M. A. 
RADIOCARBON AGES OF GROUNDWATER IN AN ARID ZONE UNCONFINED 
AQUIFER, 
W70-03895 02F 


TARANTINE, F. J. 
WATER-HAMMER ATTENUATION WITH A TAPERED LINE, 
W70-03785 08B 


TAYLOR, E. G. 
UNIT SPACING OF HYDROELECTRIC MACHINES, 
¥70-03783 osc 


TERMAN, G. L. 
YIELD-PROTEIN RELATIONSHIPS IN WHEAT GRAIN, AS AFFECTED BY 
NITROGEN AND WATER, 
W70-03800 02G 


TERRY, M. D. 
NUMERICAL SIMULATION OF WITHDRAWAL FROM A STRATIFIED 
RESERVOIR, 
W70-03716 08B 


THATCHER, L. L. 
WATER TRACING IN THE HYDROLOGIC CYCLE, 
Ww70-03900 O2A 


THEEDE, H. 
STUDIES ON THE RESISTANCE OF MARINE BOTTOM INVERTEBRATES TO 
OXYGFN-DEFICIENCY AND HYDROGEN SULFIDE, 
W70-03971 05C 


THEILER, DONALD F. 
EFFECTS OF FLOOD PROTECTION ON LAND USE IN THE COON CREEK, 
WISCONSIN, WATERSHED, 
W70-03654 O4A 


THEUSEN, G. J. 
MAXIMUM PROSPRCTIVE VALUE CRITERION, 
¥70-03828 06B 


THIRUMURTHI, D. 
A BREAKTHROUGH IN THE TRACER STUDIES OF SEDIMENTATION TANKS, 
W70-03922 05D 


THOMAS, WILLIAM H. 
PHYTOPLANKTON NUTRIENT ENRICHMENT EXPERIMENTS OFF BAJA 
CALIFORNIA AND IN THE EASTERN EQUATORIAL PACIFIC OCEAN, 
W70-03949 osc 


THOMPSON, T. Le. 
BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAL SITES SUMMARY REPORT, 
w70-04004 OSE 


TINNEY, E. ROY 
WATER FOR WESTERN FEDERAL IRRIGATION PROJECTS, 
#70-03996 03F 


TLEIMAT, BADAWI W. 
DESIGN AND COST OF ION-EXCHANGE SOFTENING FOR A 50-MGD SEA- 
WATER EVAPORATION PLANT, 
¥W70-03945 O3A 


TRACY, HARRY B. 
RELATIVE TOXICITIES AND DISPERSING EVALUATIONS OF ELEVEW OIL 


DISPERSING PRODUCTS, 
W70-03913 05Cc 


TRIBUS, MYRON 
THERMO-ECONOMTCS OF SALINE WATER CONVERSION, 


W70-03935 O3A 


TROCK, WARREN L. 
INSTITUTIONAL FACTORS AFFECTING LAND AND WATER DEVELOPMENT, 


LOWER RIO GRANDE VALLEY, TEXAS, 


W70-03865 06B 
TSANG, GEE 

MOTION OF TWO DIMENSIONAL STARTING PLONE, 

870-03731 08B 


TUCKER, J. Me 
ROOTZONE SALT PROFILES AND ALFALFA GROWTH AS INFLUENCED BY 


41 


HOR 
TUC-YFO Lh fe 


IRRIGATION WATER SALINITY AND LEACHING FRACTION, 
W70-03807 92G 


TUCKER, RICHARD J. 
USF OF MATHEMATICAT, MODELS IN WATER OUALITY CONTROL STUDIFS 
CHAPTER TTI, 
W70-03933 O5R 


TUNZI, MILTON G. 
C-14 UPTAKE AS A SENSITIVE MEASURE OF THE GROWTH OF ALGAL 
CULTURFS, 
W70-03983 osc 


VACCARO, RALPH F. 
THE RESPONSE OF NATURAL MICROBIAL POPULATIONS IN SFAWATER TO 
ORGANIC ENRICHMENT, 
W70-03967 05c 


VAIDYA, B. S. 
UPTAKE OF GLYCINE BY BU.UE-GREFN ALGAE, 
W70-03958 o5c 


VALUKONTC, G. Y0. 
FORMATTON AND GEOLOGICAL ROLE OF GROUNDWATFERS, 
W70-03679 02F 


VAMVAKIAS, JAMFS G. 
TEMPERATURE RFLATIONSHTP IN AEROBIC TREATMENT AND DISPOSAL 
OF PULP AND PAPER WASTES, 
W70-03720 05D 


VAN KAN, JOSFPH 
CONSTRAINED RANDOM WALK MEANDER GENERATION, 
W70-0 3866 02E 


VAUGHAN, P. Re. 
PORE PRESSURE MEASUREMENTS IN THE FIELD AND IN THR 
LABORATORY, PART T AND PART ITI, 
W70-03797 08D 


VERBECK, G. J. 
FIELD AND LARORATORY STUDIES OF THE SULPHATE RESISTANCE ON 
CONCRETE, 
#70-03796 OaF 


VERDUIN, JACOB 
PRINCTPLFS OF PRIMARY PRODUCTIVITY PHOTOSYNTHESTS UNDER 
COMPLETFLY NATORAL CONDITIONS, 
W70-03965 02K 


VERMEULEN, THEODORE 
DESIGN AND COST OF ION-EXCHANGE SOFTENING FOR A 50-MGD SEA- 
WATER EVAPORATION PLANT, 
W70-03945 O3A 


VIGANDER, SVEIN 
ULTRA-LOW VELOCITY MFASUREMENT IN A STRATIFIED RESERVOIR BY 
TSOTOPTC CURRENT METER, 
W70-03697 02H 


VITHA, OLDRICH 
CYCLIC FLUCTUATIONS OF VARTABILTTY IN HYDROLOGIC PHENOMENA, 
W70-03711 O2A 


WADDELL, K. M. 


HYDROLOGIC RECONNAISSANCE OF SKULL VALLEY, TOOELE COUNTY, 
UTAH, 
Ww70-03811 02F 


WADLETGH, CECTII H. 


CONSERVING RESOURCES AND MAINTAINING A QUALITY ENVIRONMENT, 
W70-03823 O5B 


WALKOTTEN, W. J. 


ELEVATION EFFECTS ON RATNFALL NEAR HOLLIS, ALASKA, 
W70-03820 02B 


WALTON, WILLTAM C. 


SFLECTED ANALYTTCAL METHODS FOR WELL AND AQUIFER EVALUATION, 
W70-03943 OUR 


WASP, F. J. 


BULK TRANSPORT OF WASTE SLURRIES TO INLAND AND OCEAN 
DISPOSAT, SITES SUMMARY REPORT, 


W70-04004 O5F 

WATT, W. Fe 
A PEAK DISCHARGE RELATION FOR INTERMEDIATE DRATNAGE BASINS, 
W70-93855 02 


WATT, W. G. 
COMPARISON OF PILE LOAD-TEST-SKIN-FRICTION VALUES AND 
LABORATORY STRENGTH TESTS, 
W70-03781 ogD 


WEBER, We. J. 


PHYSTCOCHEMTCAL TREATMENT OF WASTEWATER, 
W70-03927 05D 


WEEKS, We. FP. 
FRACTURE OF LAKE AND SEA ICE, 
W70-03651 02c 


WELANDER, PIERRE 


THERMAL CIRCULATION ON A ROTATING SPHERE WITH APPLICATION 
TO THF OCPANTC THERMOCLINE, 
W70-03725 02L 


WELCH, ROBIN T. 
THE USE OF REMOTR SENSING TN WATER RESOURCE MANAGEMENT, 
W70-03985 07B 


42 


INDEX 


WESTFIELD, JAMES D. 
ESTIMATION OF THE PARAMETERS OF GUMBEL'S THIRD ASYMPTOTIC 
DISTRIBUTION BY DIFFERENT METHODS, 
W70-03674 07Cc 


WETZEL, ROBERT G. 
EXCRETION OF DISSOLVED ORGANIC COMPOUNDS BY AQUATIC 
MACROPHYTES, 
W70-03951 o5c 


WHITE, J. B. 
STOCHASTIC ASPECTS OF RESERVOIR STORAGE, 
W70-03706 O2A 


WHITE, WILLTAM A. 
EROSTON OF CIRQUES, 
W70-03846 025 


WHITLEY, JAMES R. 
THERMAL DISCHARGE AND WATER QUALITY IN A 1,500-ACRE 
RESERVOTR, 
W70-03845 05c 


WILCOX, L. V. 
NITRATE CONTENT OF THE UPPER RIO GRANDE AS INFLUENCED BY 
NITROGEN FERTILIZATION OF ADJACENT IRRIGATED LANDS, 
W70-03849 05B 


WILKENS, R. A. 
BIBLIOGRAPHY OF THE GROUNDWATER RESOURCES OF NEW YORK 
THROUGH 1967, 
W70-03659 02F 


WILKEN, P. H. 
IMPROVED ANTONIC MEMBRANES FOR ELECTRODIALYSIS, 
W70-03666 O3A 


WILLIS, JOE C. 
AN ERROR FUNCTION DESCRIPTION OF THE VERTICAL SUSPENDED 
SEDIMENT DISTRIBUTION, 
W70-03873 023 


UNIFICATION OF DATA ON SEDIMENT TRANSPORT IN FLOMES BY 
SIMILITUDE PRINCTPLES, 
W70-03874 029 


WINLAND, H. DALE 
STABILITY OF CALCIUM CARBONATE POLYMORPHS IN WARM, SHALLOW 
SEAWATER, 
W70-03672 02K 


WISER, EDWARD H. 
AN ANALYSIS OF RUNS OF PRECIPITATION EVENTS, 
W70-03702 o7Cc 


WITHEROW, J. L. 
PHOSPHATE REMOVAL AT BALTIMORE, MARYLAND, 
W70-03930 05D 


WOELKE, CAARLES E. 
RELATIVE TOXICITIES AND DISPERSING EVALUATIONS OF ELEVEN OIL 
DISPERSING PRODUCTS, 
W70-03913 o5c 


WOLF, M. A. 
EVAPORATIVE COOLING OF HEATED IRRIGATION WATER BY SPRINKLER 
APPLICATION, 
W70-03718 05D 


WOODRUFF, JAMES F, 
DETERMINING AND MAPPING THE AVERAGE HYDROLOGIC RESPONSE OF 
EASTERN UNITED STATES, 
W70-04008 07Cc 


WOOD, DOUGLAS 
THE WATER SUPPLY SYSTEM UP TO A.D. 2001, 
W70-03842 06Cc 


WOOD, IAN R. 


MOTION OF TWO DIMENSIONAL STARTING PLUME, 
W70-03731 08B 


WOOD, RICHARD 


WASTEWATER RATES AND SERVICE CHARGES IN GREAT BRITAIN, 
W70-03875 06E 


WRIGHT, JOHN C. 
PRODUCTIVITY OF RIVERS, 
W70-03979 05c 


YAMADA, H. 


FUNCTIONS FOR COTTON (GOSSYPIUN HIRSUTUM L.) PRODUCTION FROM 
TRRIGATION AND NITROGEN FERTILTZATION VARIABLES I. YIELD 
AND EVAFOTRANSPTRATION, 


W70-03806 Pee 
YARON, B. 

DISTRIBUTION OF CHLORIDES IN AN IRRIGATED CITRU 

W70-03799 aoe S ORCHARD, 


YEH, W. W-G. 


USE OF TRE CRITICAL PERIOD IN RESERVOIR AWA 
W70-03655 pa 


YEUTTER, CLAYTON K., 
WATER ADMINISTRATION — A SUGGESTED INSTITU 
¥70-04010 ose Mena 


W70-94011 06E 


AUTHOR 
W70-040 12 06F 
YEVJEVICH, VUJICA 
SUNSPOTS AND HYDROLOGIC TIME SERIES, 
W70-03712 O2A 


EFFECTS OF INCONSISTENCY AND NON-HOMOGENEITY ON HYDROLOGIC 
TIME SERIES, 
W70-03905 O2A 

EFFECTS OF SAMPLING INTERVAL, PERIODICITY, DEPENDENCE AND 
SKEWNESS ON EXTREME VALUES, 


W70-03910 02E 
YEVJEVICH, V. 

APPLICATION OF RUNS TO HYDROLOGIC DROUGHTS, 

W#70-03909 02E 
ZELINKA, MILOS 


RESULTS OF LIMNOLOGICAL INVESTIGATIONS ON THF VALLEY 
RESERVOIRS IN THE MORAVA RIVER BASIN, 


INDEX 


YEU-ZIM 
W70-03715 028 
ZELLNER, A. 
GENERALIZED PRODUCTION FUNCTIONS, 
W70-03833 068 
ZEMAN, Ze. P. 
COMPARTSON OF PILE LOAD-TEST-SKIN-FRICTION VALUES AND 
LABORATORY STRENGTH TESTS, 
Ww70-03781 08D 
ZIEGLER, CHARLES A. 
DEVELOPMENT OF A RADIOISOTOPE GAGE FOR MONITORING SEDIMENT 
CONCENTRATION IN RIVERS AND STREAMS, 
W70-03687 078 
ZIMMERMANN, U. 


DOWNWARD MOVEMENT OF SOIL MOISTURE TRACED BY MEANS OF 
HYDROGEN ISOTOPES, 


W70-03689 026 


43 


any 
> reel Fal 
5 siren 


seteuttee 


woe “ea tomes sa a 


» 


STsT bet eener, FOE 
O1a7 SSL OTE on seg 


2oty of See FO tr 


paar : pips “Pie BOR 


port wre vay - 
- 1 7 7 9 
- oe 
aed arti —_ 
xte 


£22516 8+ of ~~ 


p Pe whet ¢ 
fe 


yr? 
* 
@ey" 


~<e¥ Sav lak Me 


a“ : aa 


See’ Se a eT 
a -@ am +59 ’ igs 


ORGANIZATIONAL INDEX 


ABROTT LABS., NORTH CHICAGO, TLL. DEPT. OF SANITARY 
ENGINEERING AND MICHIGAN UNIV., ANN ARBOR. 
A METHOD FOR PREDICTING THE EFFFCTS OF LIGHT INTENSITY ON 
ALGAL GROWTH AND PHOSPHOROUS ASSIMILATION, 
W70-03923 05C 


ACADEMY OF NATURAL SCIENCES, PHILADELPHIA, PA. DEPT. OF 
LIMNOLOGY.. 
A DISCUSSTON OF NATURAL AND ABNORMAL DIATOM COMMUNITIES, 
W70-03966 05c 


AGRICULTURAL RESEARCH SERVICK, BELTSVILLE, MD. SOIL AND 
WATER CONSERVATION RESEARCH DIV. 
CONSERVING RESOURCES AND MAINTAINING A QUALITY ENVIRONMENT, 
W70-03823 05B 


AGRICULTURAL RESEARCH SERVICE, BUSHLAND, TEX. SOUTHWESTFRN 
GREAT PLAINS RESFRARCH CENTER. 
DETERMINING SPECIFIC YIELD OF THE OGALLALA AQUIFER BY THE 
NEUTRON METHOD, 
W70-03871 02F 


AGRICULTURAL RESEARCH SERVICE, FORT COLLINS, COLO. SOIL AND 
WATER CONSERVATION RESEARCH DTV. 
ELECTRICAL ANALOGUES AND DIGITAL COMPUTERS FOR FSTIMATING 
UNSATURATED WATER FLOW IN SOILS, 
W70-03882 026 


AGRICULTURAL RESEARCH SERVICE, FRESNO, CALIF. GROUNDWATER 
RECHARGE FIELD STATION. 
STATISTTCAL EVALUATION OF SALINITY AND NITRATE CONTENT AND 
TRENDS BENEATH URBAN AND AGRICULTURAL AREA-FRESNO, 
CALTFORNTA, 
W70-03649 05B 


AGRICULTURAL RESEARCH SERVICE, OXFORD, MISS. SEDIMENTATION 
LAB. . 
AN ERROR FUNCTION DESCRIPTION OF THE VERTICAL SUSPENDED 
SENIMPNT DISTRIBUTION, 
W70-03873 023 


UNIFICATION OF DATA ON SEDIMENT TRANSPORT IN FLUMES BY 
SIMILITUDE PRINCIPLES, 
¥70-03874 023 


AGRICULTURAL RESEARCH SERVICE, RIVERSIDE, CALIF. SALINITY 
LAB. 
“NITRATF CONTENT OF THE UPPER RIO GRANDE AS INFLUENCED BY 
NITROGEN FERTILIZATION OF ADJACENT IRRIGATED LANDS, 
W70-03849 05B 


AGRICULTURAL RESEARCH SERVICE, RTVERSIDE, CALIF. SOIL AND 
WATER CONSERVATICN RESEARCH DIV. AND AGRICULTURAL RESEARCH 
SERVICE, RIVERSIDE, CALIF. SALINITY LAB. 

ROOTZONE SALT PROFILES AND ALFALFA GROWTH AS INFLUENCED BY 

IRRIGATTON WATER SALINITY AND LEACHING FRACTION, 

W70-03807 026 


AKADEMTIYA NAUK SSSR, LENINGRAD. ZOOLOGICHESKII INSTITUT. 
BACTERIAL POPULATION OF HUMIFIED LAKES (IN RUSSTAN), 
W70-093948 02H 


ALBERTA UNIV., EDMONTON. DEPT. OF CIVIL ENGINEERING. 
MOBILE-RED FLUVIOLOGY, 
W70-0 3669 023 


ALEXANDER POTTER ASSOCIATES, NEW YORK. 
GRAVITY THICKENERS FOR ACTIVATED SLUDGE, 
W70-03914 05D 


ALL SOULS COLL., OXFORD (ENGLAND). 
LINEAR THEORY, 


¥70-03993 O6A 
ALUMINUM CO. OF AMERICA, NEW KENSINGTON, PA. ALCOA RESEARCH 
LABS. 

FIELD TESTS OF ALUMINUM ORTHOTROPTC BRIDGE DECK, 

W70-03795 08G 


ARTZONA UNIV., TUCSON. 
POINT RAINFALL FREQUENCIFS IN CONVECTIVE STORMS, 


W70-03673 02B 


A MATHEMATICAL MODEL FOR PIT SLOPE STABILITY, 
W70-03794 O8E 
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SCIENCES, 
W70-03690 02B 


ATOMIC ENERGY OF CANADA LTD., CHALK RIVER (ONTARIO) . 
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TECHNIQUES OF GROUNDWATER TRACING USING RADIONUCLIDES, 
W#70-03896 02F 


ATOMIC ENERGY RESEARCH ESTABLISHMENT, DIDCOT (ENGLAND). 
DIFFUSIOPHORETIC AND THERMOPHORETIC EFFECTS ON PARTICULATE 
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BATTELLE MEMORIAL INST., RICHLAND, WASH. PACIFIC NOKTAWEST 
LABS. 
EVAPORATIVE COOLING OF HEATED IRRIGATION WATER BY SPRINKLER 
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WATER EVAPORATION PLANT, 
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THEORIES OF DECISION-MAKING IN FCONOMTCS AND BEHAVIORAL 
SCTFENCE, 
W70-03991 06B 


RNEGIE-MELLON UNTV., PTTTSBURGH, PA. 
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COLORADO STATE UNTV., FORT COLLINS. DEPT. OF SOTL SCTENCE 

AND UTAH STATF ONTV., LOGAN. DEPT. OF SOILS AND METEOROLOGY. 
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W70-03647 O4A 


CROWN ZELLERBACH CORP., CAMAS, WASH. HICRO-BIOLOGICAL 
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FORFST AND RANGE EXPERIMENT STATION. 
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W70-03859 02G 
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BEHAVIOR OF BUOYANT JET IN CALM FLUID, 
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W70-03713 O2A 


INSTITUTO VENFZOLANO DE INVESTIGACIONES CIENTIFICAS, 
CARACAS. 
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